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[»#* i ] nm<oimef3=L— y . -r ^7i-xi 

iftisitaia— tf'-r^^x-xxuyvhts *n 

7* >7 y h<d*- a >m<Dt&m : E ; T)W not* 
^bttHiT^^n-if «^«%er * 7*w 

nizm Ltz* ^flwcj; y 7*7 u a >*§£Wi§* 

mm?-' ^•?5igT*s^Pis647 , yy 

a) *-rm a.— y --rv^7i-7iu^vK s# 
7»-fe>7y©jg3etc»r**75?i^ t»«yiMtfw 
L ; 

c) Sfcr^x^hfrS* ®«*z>>ea— 5»7n7 

myy y«*r« c tzft&t r *7J*o 
[f*3a«4] itsw^^xoDT'yy^— >a>«f^fie 

MBT7V4—i ^3>(D}gS^trX»*. T7Vr- 
TfftSL ; *7-> 3 LZ\ BuEZyy a >}J| 

«3»«ttfl>T/wxfliaiiM;L ; T7Vr- 5/ a 
vsnmi*, -r 7y * usi L/ygafciwfcT* 

[»#* 5 ] ■BHWa-' y -^7i -xtT 




*w*juws:i— y • <>*7i-xs)iiL ; ta*>* 
ct. T-fy)*-\ ^3>*i3£Wf§rtfctti»«ftxu*> 

^*BT-0^yy^<Dav?K-*> h£LTJfefrL ; 

y-o^x/t-r 7tes Lfcjg«jftx- v*-r ry * 

fcttJLh. 5JS-JS£JBSCTiIif*T*C4:lc«fcy. 

-r;i/x/ wx±THuiB7'-ry <r-5/ 3 >7-r v. 

[#&IB<Di¥fflftiit*i] 

[oooi] i. mxwm 

7'J <r-f 3 >4>fto(cH U «fc y ttMKIiftBOJL- 

■y • -o-si7x-x : E7 r ;u$«wr*7 , 7y ->3 > 
<D*^x*s«-r*fc46©7ja* y • -r>^ 

7X-XH73, That, Stf^^Lfcttl^^avea 
fcHaSSfT* 7 y ^ — z/ 3 > (conformant app I i cat i ons) 

tooo2] 2. mwoism 

2. 1 ^HiS 

^-v^^feSygL^tvJxaifl!)^/^;!/ ( : 
•pervasive*) 7WX£«0tr*C fctfRTIBtcfto 

fee c^jc^^wasx/^xttikiiy-^i/xxAS 
[0003] 7*7y *> 3 ><omm. svi^ 

(DSjSft^S-rSi:. ^aflDx/WT-Sffi^Cdevice fo 
rm factors) (cttJS ItnHTfc 6 * t> <!: I* 5 f^JO 
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v y > a v*n#rr* c t&*r *-ra 

[0004] 2. 2gia 

y y • > a V©t>5'TVStf*77'r>3WPOffi 
[0 0 0 5] SSPriUttnttZTyWr- s sa>n 

*y* ^/wxs^s&jifisnfeig^L^WLT 

[0 0 0 6] 3. 

-r^±TffifflT***x-^4>*&y , ^y S> a 
[0007] 7»^y V a >l*Ji**T*m3£*tU * 

s«*-f^ry^icj:yii«3rn*o c<obwt. s 
msaT'-T'y > a >jg«mso!)7 r s y -tfraearn 

y\z~s7*i\z> 0 <i<?£Dmsffl©-f>*ry*tt7'^u 

(^-tfy— >a> ; E7 f >k *<au I IU 

•7if hpaii^t^try-^ >a>. x-^-r'OMH 
«&> x-*££©Bty&3W . stf s K;u i 7i7»-y— e 

«&©«1ftKg-3< *^*W7i?i^ h3>tf-*>h 



7— mmmmiz*vmiztiZo as?r, im*os* 

; 7-r>50D&?a>7yy'7— i -r>* 
r y * <d«so w*fii73ic «fe y h * ftTi^*. c <& 

HUT* *S«-(5S* ffi©-r>^^^>>a>*">5ab 

- hr*li73T**o -rv*yy*ttc<oj:-5*m6st 

o rcmit^nm* =l— viz* zmftzwr * c t * < a 
s>sifi§«-y- exit * y usiHifirpfc*. &#<d*h* 

fcSlfcTfcfcictt. x-* l?j]JfflJi#-i.— «f "f^7i 
let*. 

[0008] *£iB©g!Btt, y • ^^7 

x -7x€fil/*ft ST'r 'J > a 
[0 0 0 9] *SI*CDg'J©@R)Ht4s «4r<0ltS<Da— tT 

[0 0 10] *^©SiJ<Dg|Hl4. a— y -f^7i 

-T.^^iUoit^T'^y > a >^msr ztctbiz 

®m* *a >tf a— *WS£j£«f*7j;££S«-r* «l 

[0011] *«^©sy©aiHtts its<oa.~y • -r> 

[0 0 12] *^©giJ©Sffltt. «/l<0Zl>ea-x 

•<>*7y*rtKJt«w-*c£T»* e 

[0 0 13] *^©S"J<DiiUBtd:. p-flDH— tf • -< V 
^x-X^M/^HSIfcflefflLT. T'^y^r— >aV 

[0 0 14] *^©S'J©SIH«» f/KXi 1 oxii 
[0015] *fgiE<&sij©giBtt, -y-y^«r^i:fcx 



(4) 



#88200 1 -306308 




[0016] ^m^omommit. tt-vi-frmetu 

y*5/X^>h (Personal Digital Assistant) §<D/J\SP 

ytTa-x-r v^/tf^oDiaie-r y* yy 

[0 0 17] *58«P*d:bij©ss«\ !£j£OD:i— y • -f > 
* 7 x -* ; E7 r /W«:5I£3-ftfc7':/ y : ■/ 3 >5f^B8 

[0018] 4. iijoam 

M«9I (a) KBflS 

t*x JIaUpresentationHcaSttSSyfcte (x— ?£D16W 

ifx— **y:i— 5t*yy-r (x-^^oD+r 

[0 0 19] 4. 2 :7*-.k©f§ 
Sfc£fli (c) 

— tidttCelesta SmartFormsTfe*. 7*— 

[0 0 2 0] 4. 3 ffJB^Q*^ 
!S2?JK (a) (<:B8& 

[0021] iifliatG^i. z.a>7yu-f-\tmssmm 

[0 0 2 2] 5. St 
5. 1 7»rU<7--5/a>©^5 r ;Wb 

77V*~- ->3>=f- * ^5rJl/+5 K/U^xT^t^U 
+ e>>*XP5?y * +i— «f • V* 7 x -X 
CC?£*T*7*7*y : 5> a >*t£11§(Appl ication 
Specification Languages) tC<fe»J» ±IEP><K— 

-**7 r ;w47»7y ■ > 3 >#»frr*g«£ **p 

SKJWi/frM, ^77hfM 
-f ^88733***1** y •b-v f <DF«gS*««L 




;K0*75?x^ hra©88«^«T*o tf5>*3.P5?y 
Hi77'>*5/3><D;7*-/l/iu 

T'T'g > a yfo h fcB8iif*7Sftfc7x* y r h 

6 N 6«J«*tl*o a— »f "f7*7i-7lt a— tftf 
[0 0 2 3] if '-o^x-xpv*-*. 

*r • -r>*7x-x=n.— y "f^7i-xtf 

=l-*t -r>*7i -x : E7 r ;i/= * -oh-tm* v^y + 
^■tfy-5/3> 

[0024] a^*ntcr>^7i-xxu^>Koii 

A. 
cao 

[0 0 2 5] p-bV^'J =*-OI/<Df¥£**l6<OfflSB8 
8R 

[0 0 2 6] tey->a7=a- !f-f>^7i-7 

[0 0 2 7] 7 1 -V=^5e<D7 r /^Xfl5JC±T'(DIl-+f 

[0 0 2 8] ±IB<DS«tt, 7'-b>7yv S 

*n/i7'7u >r—> 3 >©7 7=u *s«-r*o a^?* 
ns#3£<7)4»-r/k 7*y-?*j. xofi-w-i >a>* 
x;i/^6v S*jsu i ^TMzmST^zrv*- 5/a V 
*its-r*y , r y ^— > 3 >#s«so[)ie>g*#ti«»<)> 
«. <e*iLTWsn*7'7 , y'7--s/3>tt. ffl^coit 

[0 0 2 9] 5. 2 MDF (*-<;H*'> h • X* y ^ 

^xyu) 

MDF7 Is—lxy—tm&OL—f • -T>^7i-XtT 

«fc y *ftf<ri76n«. mdf ic^ltu:, 
^<yi/=it£<ot;^x*7*yx^ h^-r7rt(07-f- 
/uRcte'&S'ftfcu i iup<>h<D*^o mar. »x 

7-r-;l/HHc^*n*„ 
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too3o] 7-byy*)=mm (xiiBio3U^->a 

7 , 'T7 i i»cDa^±<0{Sl£(query)£ < i:y, 

*giRT !«:«»: y % tr:?*-oi/rt<&i!a>ii4*«-t 

[0031] ^-fefy— > 3 >=^-ey— > a VlflKttT 7 
fU *-tf>fi_fclfctf5!j U>f (current) T'toZtSIn 

7"7 htc«fcoTtt. a-triiiJi5*»lc«Sfr©»rfWM5 
o TraSJ©* <f/Mc7»*-feXT * £ £ tf&mtteZitt 
«L**o *<D«fc3fciWro-*-t:y-$'3>X*y?KK 
«H»©*-f/Hry KVX*>Xtt, 

rti^©*-f;urtT "M-r/<-y>*" 

X^^^tOfiLhttteB^tlS. COBrmi. X*y*<0 
* -OMr h l*fi±f&*-OH: y f t LTEW^n*. 

^y7 , 5-n* 0 

[0 0 3 2] C<D2-y-<>^7i-^fiW atf 

*nsr y <r-: > 3 ymmmmummmT'&z. 

[0 0 3 3] 5. 3 m$m.r>-<77U- (V'fj'a? 
"V^TWr U I %-7*JUI*J|l«ttt7--*7Q---(*orkf 

io»)7rut- >a viciiLTasy. x> Ka-m. 

T-«^^ri6-c'&*o c ©i/^- y *xm Lfco.— tf • -r > 
^•7i-7xt7 r ;uiWT©sisit«fcyiaa*n* : 

7-^7n-ovftli. g|##. Btt. sfi-f-offt 
[0 0 3 4] t •b>^y=7 , -b>^y«i o(o* -ou* 



[oo3 5] ^try-^3v=^-ey— >a>««^ 
*u> r**-<rt/£«¥tfn*— ♦ 

y. a— y , ttR^ r -inc7'*-bxLTe*<Df ^r/b-rv 

rscttc^y. ffto<>7ir>7*7-/Hciri: 

y. awKTm. *-f/Ptt:7*-^£fS3Wfctty»fr 
n*« a-tntsfu 7*^y a >rtics«*nfc 
* -r >kd y x h lt««$ -r ;u-c 

[0 0 3 6] £<0U I ^Ex/Pttffilffi^^aKb-rSCtlC 

«fcy. j:y«atft*-f/u-r>^*vx-7 , -;^eaRitg 
titer?- >7a-it «ts®5ysttxtt#ijott«ji*w 

[0 0 3 7] 6. T?VT- 5/3>->^^A 

6. 1 «a 

i -T.^Ex/i/^^r ST'y y *~ > 3 >*«m«t 

[0 0 3 8] T7W—\ V*y*/* : rU\tT'-7V'r-\ •/ 

3>mswB» «7-*^v^ &t/o*ry**wr 
T?vr-\ i/3>jgj£mgi*. 2-tf"r»7i 

*mBxuy>h*3£«r*. 7'7*yy-5/3>ii«# 

Wfgxu*:/r-<o-r->x*>**fm-ttjiu 7»ry 
^— > 3 v«s*»ia-r-5o -f >f -7*y * i±. 7*^y ^ 

l:i-1f • 0^7i-7,Sfi/Tr*3>?K-*> 

[00 3 9] 77'J 3 >->7fA«ft)Sr«7f 
y tmJBCFOXT 1 •> 7*tT«. 
[0 0 4 0] SI <07t7 T'tta— v • -r>*7x-:* 

o^-r/bracsftfitiift, sifif£<o^fflfk7 , -b>7y 
[004 1] SB2X5 i v-7tt**m©ic<fcy7'? , y$-- 

tf) t«n«2-1f"f>«i7i-7>II//VK xu 



(6) 
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L ; ^-ey— >a>^7 r ;Wc«J:y { ^St*n*xu^v 

[0042] msTiTv-JteWsmrj— yor^x* 

[0 04 3] m4X7 i y^ > ?ttffl4?(JD+*-^-hT*-nfc7 r 
Tv7«tT* : U I ^T^KDffl^dDXU*:/ HCjftL 

amctt-rsi— yw>* -7i ; u i * 

L ; ajJ^Rtf u I ^Ex/HMfca.— 9* • -r>^7i- 

[0044] ^sx^yrtt-r^ry^ou lif/l/ 

x-XXLo<>K StfT'-bV^yo^JgJtfl!)*^! 
* r-*x;l/*ffc*u &*:?v>i* r-* 

VKfragnents)*^*^!^ hifH>7^^ 
*f^fi£T ^S**^ i ^KnVXh^-?* (construct 
or) £Sfcfr L ; WW* 3 > fcf:i ;7n ? 5 = > $f ©if 

[0 0 4 5] «6X7 1 yyt*'r>^^U$rtU:7 l -V« 

[0 0 4 6] C©^P-bX(Di¥*fflttm8W::. »jgftH 
JfcfllT&fo-SMD F tftiCfEtSJttTl^-So 

[0 0 4 7] *r-\ ■/ a >Jgj£mf§©ffi:fc<D#*fc 
m&fflttX ML (extensible MarkupLanguage; World Wi 
de Web Consort iun. www.w3c.org)Ta&<5o Z.<0*$CM\Z 
fctt*C<D *XML" t^dflllKDtefllliWorld Wide W 
eb Consort iumlCfcfcX ML ©SS, j&tf XM L*/*-f 

*-y jutfE-ottox m Lmm.*mftz>mmzn^iiT 
[oo48] m^sm^omonfm^mmmit xml<d/( 

(WAP Binary XML encoding; WAP Consortium, www.wapf 
oru». org. 

[0 0 4 9] TfWr-\ >a>m&wm*jzmTztctb 



<o** wme>vm i&mment xml v (scne«a) 

(World Wide Web Consort iin. www.w3c.org)T**£c 
[0 0 5 0] 6. 2 ^-^V^ 

7-*'<y*ttT7'V *-z/ a >m&s»T? y : > 
—> a >JtJ£11§<33£«3£^fc&»c «fc y fclSPSti*. 

y *r- i/ a ymmwnzm.n Ltc* zmmiz* y mwtz 
*. 

[00 5 1] 6. 2. 1 T-lf-T-V?-* 
To ?-9'<y*it*'C7-£1\rc$mayp&\ Document) 

Rtfj*jsr**»*-viK * -< y-tztLtcxm*: 7^ 7 

*Jy77SiVmmTZtc»i><0y 'J -tf:i-(TreeView)atf 
XLo<:/h«tt/fc?gKEIe«ent Attribute Panel), S 

/c460)^<O7Ufcfa-7*(Previe»ers)*$<S. 
*ftfc*«a KiT^y > a y&i&m 

[0 0 5 2] *-f ^*tlfc*Wl3>*-^> \>\&77V 
<r-*say7n7' : 7Z>7*>*7x-X (API) £ 
S«r«. A P I liJitTtDBttT-ffifl***. fa* 

■6, 1) T7V<r-i >aymmMm<oa-K 2) T^y 
y <r—y a ym&scmwttiu u- Katf-t-^ axf 

3) *©«<DZI>#-*>F.lc»L-c-WJaii*^U- 
*>a>lcKr*tiS«^«»e-r*c:tu:J:*, 

h (DS^ftlM^flDBUi. T'^'y ^- • > a >«J£3» 

!B>H! (broadcast) *tu H4*n 

[0053] "»U>HWVK tON5#A7jttv 
X»*-y;KDocument Cursor) J: yH8l*n«. C 

©a>#-*vni, zjuvhxuyvhtufafn*?' 
sa*$t»„ X«xuy>h*^->Xprtg*av?K-* 
3t»*-y/l/AP I *!¥XfBiTZ.tiZ&V x JtiUVhl 
imis7 7 U>XSiTffl«lOa>#-*V hicjttwl 

[0 0 5 4] yy-tfa-ti. X«OHIS©fl|jg*K« 
LfcPg»t LTXwI^S^r*. h»lS(con 
text-sensitive) *Xa-14 x 3t»l^-r*xU> > h 

[0 0 5 5] XU*VHira/t*M,Uu *U>hxU^ 
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[0 0 5 6] •^ly\d=i-y^>7Si-^>httTy i J<r- 
->a>X«*. <>*7y*te«fcyflff*ftfciI^<Dif 

[0057] 2jU>hXU*>H*, a— V"C>*7 

[0058] 6. 2. 2 »fE 

9-*^>^®IMt©f¥»HiSg7. 2$tc|K^LT* 

[0 0 5 9] 6. 3 -<>^7'J^ 

[0 06 0] 6. 3. 1 7-*t?=}- + 

ftfcfigfcott, -xML+f-e*- ta*nfc^^-> 
hu:»^6nn:7'^ , 'j > a >*gj£i<-*fr 

7- U lit- fcTXtf**. CtlStt, Ht«!)3Vta- 
[006 1] • 3 htt*-OU 

[0 0 6 2] • *4)\,T*y-7 i )TkXS1-\Z?-- ^3VI 

-v/wc<fcyfl5fig;rnfcx-*>r^>he**.y h7- 



[0 0 6 3] • ^-v/WK^a^tf-S-Vhii. 
^T'-tv^ystf-ttry— > a >i^va>#-*> 

>a >T.>*j>omt. 3.—ym£<Dta<z>-7ij ?*j 

M>K^t*fi^<D^-f;l/±T-a^XttlBK(aw» or Hid 

[0 0 6 4] ♦x-^-r^VHt-tf7.aV<K-*>h 
ttu «<r<D*-r/k U I XU>>K atfl3»y— 

Trntc<ftE<D8fc§:*fi3!T*o E9J*ntc<tt«ii "13- 
Vfr" tVfUtU 75>x* >tt "*>ls>\> 

[0065] -m&t-e7siy#-*z/bi&. : EiU 
*>htt-y-./toS* Etr--/ to 6 v -fe- 

v^T^oe^gw-sty, w&mzr—z&mzmmT 

£fc<fcy^7TS. 

[0066] • 7 r -*«?r»t-fc:x3:'#--*.> h«U 
C7-r^aV7htL ->7h/l/, »A) «<o«fey-> 

[0 0 6 7] ^costw, j: *mmn9im^n^ e 

[0 0 6 8] 6. 3. 2 7-?Wr-\ >/a>*«-*t-tf 
>a>5t»1t-exa><K-*>r-tt. 7* "7* 

v'a>7^^>r-oraiR*H^Ltc'fo<0Z i afe*, I^H 
TSttBlSo 1— » (Parser) «^ -<;US«7 7 ^ 
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*>h<D7l/-Kc£.5XU.><;/K fiP"6^-f>HU^> 

[0069] afmnnmmTHt. 75y*>hort*c 

[0 0 7 0] 6. 3. 3 -f>*7y*^t§y(variati 
on) 

2 fcU: 2 o<7>-T 7y $ »traftHSi$ti7V«. 

[00 7 1] m2o><7 , ?'<-r>vm'(y*-7v*\*. % 

[0 0 7 2] E2©+>— /^«|-f>^y<J$tt. 7U€> 

•J^ffilLT, WML (Wireless Markup Language; W 
AP Consortium, www. wapforum.org) £ MWt& e tf'CX 

*£^3lT*o ££>*§o. 7U€>f-: ^a>Jfli@i£ 

[0 0 7 3] 7 T-^U-Jr— >a>Ba»yp-feX 
CCTtt. 77*)*-: >sa>*ttj£TZtctt>lz77')tr 

-*s3ym&%&m&?z>7a-kxzmi?&o 

[0 0 7 4] 7. 1 yp-bX(D«IS 
B 1 tt, 7*^ 'J a VfftftK&tt-S**? «y 7*m 
f. 77V +-\ i/a>li. 77V*-*nz/*7JTbto 
hOa>?*X KRlfffiffl (usage) |C£ 
"7— HS$i# 

Ttwr-\ >sa>mmnm. vtr>T77v*-5/a 

y^Mz-S^ L1t77') *r-\ > a VJiS^f&SST * z. 

r-T*o MET'^'J^— ^av^E^Wi, # 
3t<&EB(Panek 7*y7V. XtZfi-W-i/ a>Ktt 
t&Lrcl.—V"<yZ73L-X* ; r)\,&'8tS B 77Wr 
-zsayfftftzra-bXUis &LT<D7> : ry7*1i?z : 7 
7>)<r- z/a Z/i/7.7 L Ix<Dr?-9'<>1-zi>tf-*> h 
LT. 7*^U 4r— > a >©JiS*^trX»^fiE 
L ; * a >ii LTv Sue7*r 'J > a 

-ozzr'jzizmLtz&iMznwtTZo 

[0 0 7 5] *LT\ 77*)<r-i U a ^Jt^iijgmiB 



[0 0 7 6] 7. 2 ^P-bXODSaBI 
•^-f 7^18 (DTD: Document Type Definition) XiiX 

its 77*) a >mm%iz *zmsxm<DKtiL*v 
[0077] mmmimmxm*ft!&?zm. 

h fcttSPfcl^ LUMPS* Lfc y . fn5l > h ©JStt* 

ttttu se xiinnjf^rso xL-y>KD«f^«:yy- 

[0 0 7 8] JtSrtlt«r«OX^>7.*lfAr*fca6 

ki±* B3»#t4x m l *y y — ezi-rt©xu^ > h^a 

^zm c i/^^i > r- &imTz<otf>s 
@4(£>flT*li. Bi^iyxhea-xu^vh^as? 

U ?xU^>h©»A5JgSLfc 0 9-^>^W:^ 

-fT'p^tfv^xteascvr* 3t*<Dd©j§m©^«xu 

[0 0 7 9] *$£XU*> h©«1tO!>fiS*SSr*fc«6 
IC, H»#«XMLyy-tfa-rtO!)XU^Vh*a!« 

r« 0 ^-^^o^w:, 7-7*)*- 5sa>mmMn*m 
3fr«ctic«fcy, d<Dxu*>Kc»-r*prii&s:*T 

OStt<DyXh*3«£U -l-nSSxuyvhJBtt/t*. 

6 Kjjvr «*: 5 vrnztircmmomttsts kp *y y 

^■■7 > y X h i: Lmi5?*5. 
[0 0 8 0] 77V >3>m&mitZ\<D£*>lzL 
77>J<r-'sa>1fi&cm*ft&rz 0 ZL<D7a-b 
x<a$?58ftltte«© 1 oii^p h*-<:7<b£«wttv x 

t^**&s *w<D*(D&fttmmzftmztu m^r=i 

[0081] 7U b*47<t<DmMU:* 77*)*- =s 
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• # 



[0 0 8 2] ^ a >^££g©fft«ff*l7 L 



^ r u * let: y DTt65B:<fe -5 ice«3-n* 0 

tO 0 8 3] 8 *JWfoT-2T-7 l J*-: >a>7\s 
-bjy-* (MDF) T-fVr-i */a~s*/?.=rU 

r?-t (mdf) £i#*rr*. 

[0 0 8 4] 8. 1 ^3>*t^&B 
815. 2JT<?gtfBLfca— tf -f^7i-7?7jH2 

[008 5] S1 lC^L/-cMDF7'yy^-5/a>Ji3e 
Sl§ttXMLtt!8;Sl§T?*»Js 
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W3Cggi<pv>f » a y 7 htjfi^Hffl Lfe inaicg^< ) cfcyssess**. 

<l- XML Scheme Extensa llty lor MDF ecftamu -> 

<6ohema Mnbia-^ncachcniaa-inlaioaoA^onaanMatar 
xrrUns:t»Vum»cheiritts^cfosoft-cornxJat«type«"> 



<l- Attribute to support autotyping of document MrsT*. 
Usage In schema: 



attribute can refer, and 

yyy fe^re the name<e) of the tag(e) wttoh are the 
©cope for the reference. 

, Ids wflf only be malted If He 
Innermosf containing element w«h 
of tegayyy. 

«*o<^ntproc893hg apptoaHon Is responsible 
for eofordno tne subtyptao. 



from da mi 



subt/pina 

amo-'wfTy 
namo= l refScbper 



-cAttributoType fximo-'refType' 
<AtWbuteType - 



Sipport layout 

cSspteyUfiit attributed to comaJnais that can be ehown 
or hidden 

roergabte ~ coutt be combined wtm perert 



*AMrlbuteType namo^-dttplayUrrff <Jtiyp»w« 
tfrveJuee^nmergabte meigabJofe> 

<l- Support for fragmentation -+> 
<A«rfcut«Type nam^fragment tt.iype^ boofc«in?> 

<t- Support lor translation -c» 

<AttrfbufeType namBstraneHrtaWe' dtiype-'booleanVS 

<l- DacoiipfrVB toxt-fr- 

<AttributeType name= 1 tiascrtpf on' dt.iyp^sfrtV^ 

^-Support for aHowfng Montrlcaton of tayoutreteled 
attributes and taga -> 
<AMrtbuteTypG ramo-layouT dta 
ee^afiVGA HVGA PPC/> 



Woosoft to upgrade their XML Schema ~ fcf 

<AnributeType name=lengtw dttype=Tnf /> 
</MtributeType na me^tri inLen oin cfl:Vpe=lnr/> 
<AttrtouteType name-'maxLangW dtaype-'ktr/> 
<1- Next extension-attribute. If present, overrides dttype - 

<AttrtRjteType names'type* dtr— — ■ 

: vaJuees'bfrubex bin.basefi4 



-d- Elements to support data-Wnoing. 
Usage In schema: 
<Qemennype 



bi d c ate a 
'xxx*. etc 



that 'aaa' can be bound to fields with ftjpa 



^r&uteTVpe najne^daiabtaNho; c^ypa^'anumaalonr 
<AttrfcuteType nomern'oontrof o*typoo*boolonn%» 



<ArtributeTVpe rtame^iekfType' dtjtype^ernjrnenttlo7ir M 
^^jJ^Bt^nuwiber Irtegar float boolean date tine 

</E)emanCrypa> 
</Cohsmai 



<f- MOF Application Schem, SHeader* 
<$ch»ma xmJp™^m»©hemaa-mtao«j^^ 
xmins^tt-u m: scfi cmas-mJcroaott-ccrr) idatatypse* 

> 

<?aa»jnd» toeeremef**GUI vatston»l X1T> 
</EleinemT*pe> 

<AttributeType neme^'contteainfTVpe 1 
cft^ype-'enumwaOorf ct.-vatues-\eldlty too barY> 
<ElementType rsme^onstralnt 1 contents'ertOrilyS 

^em^^5£e^^ 
^^gg^mrh^e^ BTmeGode mkiOocwvs'l 1 



<Att*uteT>pe rame 5 ±^UncttonNairie' dttype^stlng'^ 
<Att*uteType nem^evenf tfrVpe^strffioK 
<AttributeType name^'arcNam©' dtJypwAfr^'/> 
<AftributeType neme='argD«fBiiiffc> 
<Elemertrrype name= , Aigumartf> 
ottribute typte'aroNamo' roqiaredWyee**. 
^bftxitetyp^'anjDeleMr requfrooVno 1 ^ 
</Etem«nfTyp«> 
<E!omontType — 



<alMbute typ^functionNaCTie' fequfreoVpea^ 
^element type^VSnjumenf mtiOccuia-^1^ 
</Elemenfrype> 

<BemsnfType naineVFuncaonCaRS 
oJWbute type-funoHonNome' requfrecVmfe 
<elemorrt type^Anjuraerif minOcajre»T/> 



<Attlbute7ype neme^ldTebte' dWypaWkrA- 
<AttributeType name^reiTable' dttype^ldrer 
axtionype^Table' extotatablndlno^'tobiftVU 



ext^efType-'RokfrV 

^ttrtbuteType namewfypo 1 dt^ype-'enumerafon' 
dt^ues=-«rtng mtaget datetlme date trns txadOecfrnal 

<AttrtbuteTVpe narnWiendm 1 dttype-trt^ 
<AttributeTvpe najna^ecknaLenottf dt.-typeWiaf^ 
<AttributeType riamB=deTaiBUajani^pte^«no> 
<AttributeType name^conatenf dWype^ r ctrtnrf/> 
*AttributeType namo-'porarnlnttox* dfctypo-'fit'/V 

<At»ttuteType name-Td' dt^pe-w/y 

nafnas^ftte' dciyp»- l sirtne < 



SiSftSSil^P 0 "^=^^"ttf>co' dt t^'emiioafaion' 
□iM II ni> msnasioiy nlgn normal t&irr> 

I <>- Bumao ana icoti m»crl -> 
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<ABrtbutfiTypo 



<h- DfeaUedtorVl.0 
<AttrtmteType na rne=tader* 0 
dfcvaluess'ascendinQ descend..^ 
<Et«menfType naros>=SorDCBy* oontort-^eropiyV 
attribute type-Yef Flelrf >e<^red-W/> 

</EJenienrType> 

^BcmsnfType r 
^attribute typa=W requfn 
<a {tribute type^liik) 1 reqiin 
<etemern Vpe=SortW minOoaroY ma*0ca*W''£» 



nomoa'eearch" co«t8nt='ertOrty'> 
- TelReldsr requfretfc^jreefc* 



-«K new: HypedMihg. 

We might also specify ftypefHnka&y mow coraptex 
quede*. or by Constaro 



<Attrtbut»T>p© n&rae-to»nFfeid' dLim-Unsr 
exciefT ypBs'Ftekr ext:dmabindBr>Q=Ttafcr^ 
<Attrt£>JteType narBeeTtestReW atypeEttef 
<3ctrefType=Ttelcf sxt:dalabindina^&aH&> 
<Attriixj1eType nan^o WesfTltoSof <t^p*-f»djuf 
extfefryp*=*TBedef£> 

<Hamenrrype namer^HraefLnr oontem>=*flttGfriV > 
<EtMbtrta type=bwnRekf rsquir*<ia>etS> 
•e&ftributa typesYtestReicr raqutrscfc^yartfe. 
<attribute type*>UeBrnie8ef roqvirectye^/* 
<ebment vpe='* 

</BenwnfType> 

«AttrttxriftTypa nenie=*ft*c(ayFi«ef *A «w1dw f 

extJHrrsrpe= RflW mttmmffi^TtotfA 
cBemerrfType nameslndlfact' con f nfarfwnpV^ 
<attr*>ute Vptt=VdTahJo' renutoodayaaTk 

</ElefrantTypa> 



<t- START DataModsl i 
<B»nentType naintt«'Conefent8e!tscfcv > c m i l l * ^» py> 
«a11*iite type=YeflFWcr reqtfred=*es*> 

<*/Etamenfrype> 

<QemontType aanneWPami aetB i rn jecfpi' 
< attribute type=TefFtelcr reqJjBd=YesX> 
otrfeute type=par«nji«tei' rem*w«ye«'/y 

</B*roenfTyp*> 

<ElemenfTypo fmmeo 4 ChecktBbio' 
<attrfbute fypesYefTaMa* 
<at*uie tvpastefRehf 
<gtonp orda r=%wany > 

<©lemeni VP»" 

<Btemert VP© 0 ' 

</Q e iTwnfr ype> 



<Bemenrrype neme='Relaiton* eorilMK^ttOayV 
<AirtxjteTyp€ nam^tabtel' dfcVp*=fc*af 

ext:rerrype»Tab»B'/> 
-fAttrtHrteType r 

extrefTyp©=sT"abteV> 

< ah rtxJteType nsone^tekJI' d tHPtWW wf 
extrefType^Rehfifr. 

< At ributoType nam»«*fleW2< dfcNptWWraf 
extrBfrype-*Rdtf/j. 

^AtrtouteTy^e nafn^-canftiaHyi' aaypeWaniBn emi onf 

■cAttrfcirteType 
dhvaJuee-'l n% 



<At&ibuteTVp« ranne-^iapwdentOtJocl? 
tfi.-t>P»= , enumcranorr dtvatoes=laH8l mtmz naBber 

•catidbute NpWW ax»aFed»yea»> 
<attifcute typedtablel' roqutawWWV^ 
oKifcute typa-tabW required ^W/>> 
« attribute typ«=Tid<JV ro q Ui * Vy »aa> 
<attrtxjte lype^ndde iBqtJracfey»e&> 
<flHTtoute typa^cardhnafliyi* r»qgh odV y ea?> 
<attribute typeWteanJln&lty? roquti9<Wy«tW> 
gtrlbute»pe->jBpBndcnO^ weOj»« W /» 



>lk8gl» 

<l- Unfek^: AmtierpoBeMiy 19 to use c „ 
A subTHETs cwnRefcj and paremFteld am r 
•ttribtAelWcwWchrefereneofttioc 



The FK wtaalnt to vami to both <g»»caom. 




axmfi 

<AttebufeType nawe&Va leii l uunatf c 
«rtr*fTyp«=TWd7> 

<attrt5uta type^W isgytodWyBBV 
<GTtrtX)ta typeatjaaDTsbte' rocjuir* 



<attrfavto typB~%aeeR*kr reqw< Wy W ^ 
<attrtjuta iype=T«fw tagFtaMr 



-tAttrtxjt»TVP» nro-VaW cfc%*pcWoa1{»^/ 
<B«m*ntTVpB rMUTio-VaJucUBtacinone ca 



-cewnQrlTyp© rw^e-VtOueUor «>^er*-« < jftOnly*> 
«cdamart troe=Val.«LieStoii»nr rnW>caaa-n' 

</Ei9m«nrrypa> 

<El«mortTypa nanw^aduoRango' oortonMiaiatyV 
<Attribute]Np« nama-'lowerBouatf dtiy p a^ a > W /» 
<ArtrfcutsTyp« namo- towGrBoundlalrr*«»W 

dt^rfpoofoory detatavrr*. 
<Aftrt3UtoTyp6 nama^'uppaifiouMr dUyp^aMntfA' 
<AnrteuteTyp« ruOT^'uf>o«r9ctjn<JlefriofcieW 

extdoecrtptonxi'Nol present meane noltoaruf^ 
-aitrtoute typfclowftrBoundWnctuoJvo' axjua-od-YuVb* 
<ottrtbuto Wpe-lyp tyO o un t T raqiirocKW 

•xMascrtpobns'Not pieearrt meane not boundV> 
^tBTDrteVf^^pefeoureJWiw^ Mqufead^ne*^ 

<Ciam«nfiypa> 

<Bam afi<Ty poiy i 
cents nWalKM]^ 



1* 

«Ble«iart Mae^' ' " * ~ 
</El an QnfTypa> 



cattrtMite Vps= WFtakf requ1njd^ye«7> 
<attrt>iae type=TypC raqulred=yefi^ 
<attjbule type^TBocth requkBc&iio*^ 
<attrt>ut« VP^ttotaaJLcfigtty jaoukwWW^ 
<altrtoule Krpa=W9feuHLftt>eP requlradVno^ 
<AtVtovteType namGotiulaAlowsd' oX^pewtxxstaenKi. 
<AttfbttaType name-'airtoGanerBto" 



dUypWerturnamflonf dln^uasWno Magw QUtcr/> 
-saitrt>ut« yp^ViutlaAlkmtxf requfofcfay dafautts _ 
<altrbute Vp»='airtoOeneffata ; required no' <teteuf>JrW/>» 
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•eelesnent tyj 



ac* fTinOccuw-W 



VEIan* 

<Elaneimvpe namB='hdax- contenU^mjXy^ 
<atrt>ute Vpe="re(RekJ rwpiiwt^^ 
</B«menfT>p«> 

<Elemen\Type name=Tabfe' orarten^WOrtyS 
<a«rtbtrte t/pe=lcrrabte' r*qulrad=Wvb. 
^attribute type- "dsn" requireoVyeeT* 
attribute type-textemalK&y* requlraoVndV^ 

</D«monTTyp«> 

<Qen»irtTypo nameoDotaMoetef 1 coiaori^WOifc/ 

extfragnwiM^ . 
<group ordo^ViW mhOccwWf > 
<etemenl type=^Bbte7> 
««l©n>ent typo-*RoMkin'/> 



-c'groupv 
</ETomwirTyp a> 
<l- END DataModeJ 



Currently M^ppaM: 

- Cheociabtos, n *w ana model 

To da 

Complete modetfagot pomrpk 
-Addsi^jporttor popup immw 

Tradeoff between VB3atp< and but* fanctfonaftyie: 
- bu«in hi a gchn w vo .» can bo umtomloodoml 



- compteudV of prog am vc gent ml 
-aimpibtyof cusTOfT^xaSonws. — 

To RtwUmr 

=f Keep ample, to ease (mptecmrrtatfcn, and also 
valdafon (but reduces errar-cnecklr*jn 
-return value hoa fctod nemo in cftHoa 
script *on\ export type, pcta*« to ktHc 



?use Pert-Bee calling acttame, wham fcxmai 
parameters have fixed names. 

naed to work out raqAamanto a fatt batter 

Kotaeon E5 support: 
?enumenrton type not < 
rnodofetapetr a? default 



one - 



DAT* 

way of tencttiQ Complex Mfe 

<Gtoijd compres9= W tiMniorb'Jn^ 
<ConiptexSub dcrtoAekUAdtffi'/y 



<Bfei 

<filDUp 



demSaldVArJd72'/y 



up oompmw^yes* Mptmtork', •> 
<CompTex8ub datatoloV*HlyV> 
<Compiexd jb daiaft«ld-RBQiart/>. 



<Attrt>ut0jVpa r\am*=WTBe* atlype>4rjfe> 
<AttrbuieT^po nam<tet«wr dliypo^ctrfngVfc 



exti 



Mtltt dfctypao'idjpf' ~" 



<Att^uieTypename-ttitiillelrf 

fiXtPB' 

<AlWbute' 
extrmfTyp* 

<AtMtHjteType rarne-touMftwa' dtlype*lJOo te anT> 
<Atk1biaeType name="rmvtgatlDnBar ouypa^bool86n> 

<AttjbideJ>pe neme=laber dttype**rtio> 

<AtiributeTypo riamo-toavigate' 6 
«AttributeType narn&^eadony c _ 
< AttiomeType nuwoRltmuMotf c 

<l- For etanart Row -o. 

j^trt>UeType rwrWelon 1 oftypa^ananwralfan* 

dt^a£jfis*1eft center right- ad^wji. 
<Ambiv«iyi " * " ■ " ~ 



<*- For etamert GddPege -> 
e ^rj«gn^ name^UyooWf ccntanU'taamy 



^attribute type=Wi<jV£> 
^m^iypa-iiapafie^ 
</Ebm«ntTypo* 

<atmj» typa-'ooteT* 



<BernanlTypa 

<atWEnT 
< group 



catttbute typas'owni 
oioai^onaV 



r* caniui it ■'em <y'> 



eattranalatttt^Vb. 

anSSfiJHSS^^ 
-•Bomcnnvpo name^Capion 1 *- 

otntxjfe type=Tonnar nxMraovyaayw 



<attnoui»^pe^fennat > ntaJrodi Wfr 
^^JWUM^y^'aelO^ 

<jrttribi<G f qyW^ W fe> 

<attrlb^e typa-W' reo^iraoVno^ 
otMbule ty pB='iefne' laqujrad VaTiS 
<attrlbue iype=rtairKtFr»me' nqdrMWyaafe. 

attribute VPd= , 3jsp*ay<3iDO|y naqUnKfrny/j. ■ 
<attrit*Jto tyP»= , pe'rontftekibn f roqukwWyvaV^ 
<attribtMo typft-'eortSy mrjjkwrbVitf/* 
<arritwt© typo=\teble' reowQDVmy ootnua»17S 



maxOooKa^l 1 



<Jte»o« i tyg»>VataCa(n)ir 
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</EtamfinfTypa> 

<ElementType rame-^iairtnieS 
Attribute type-Taw mqubaflWyasgr 
Attribute typ©=1d' requbed='naV> 

<ettnbute typG^TetToe* requirecKyas^ 

<ettribute type=tarfl£tFramo* raqufrod^yBflff> 

cd tribute iype=*cJsplay&ouff roq*ed-Wfr- 

Attribute type-'eo rtBy* requtraWno*^ 

Atement typ&=Capttorr mkiOccurastf MocOcaiftWT 
extxiescrtptton= overrides Hie aitmuta*^ 

<«tfemant Vp^VcicfiGapUorf rtnOoan^ty 
ma*Ocajrs=*t ' extd«scrtofion»'OvaTldu tfia attrf 

Afement lype» 'Subtle' wtxO c c Maa -/> 
</E le mcr, n"ycb> 

<ElementType name^teteCcrtPatS 
Attribute fypa=ttstaMcf retyaretVywcfo, 

<EleoiantType name='Colw5Qrr> 
<attrftx*etype=1B!e* requtafeViCfe 
oflrfbuta typo-W retpjlrBdo'yorfN 
Attribute type^dabrtaU' requhxWVM%> 
Attribute type= Vnportenca* requJnxVntf 
Oelaul=TiormBr/^ 

Attribute typ^tfsplayCTiaraetefi' reqtinxWno*> 
crfoment types'bxftrecf minOeaj#*-V maiOnnuH T/> 

*^EtemenfTn»> 



<J— Cortrwt ' 

<*- Next are echriaoiy; ray be 
Encrtna component* 

<AfJributaType nan 



ov er ri de n by Layout or 



^EteateritTyae 

wtcootPcWlV 

Atw&ute iype=lBotr wqutaa .wfc 
</Elemen(TVpo> 

«EJemennyee 
« cconlwc fco> 



<MfDCentfs(DalaOc)rtralH^ 
Attribute typs=tebeP rar*#«oW*e7* 
Attribute typ©=W required-year*, 
attribute type-VJatafieW toquked-W*' 
Atfrlbute txpe^TnlnDispkayChaacters' mtafcfno'JS 

Attribute 1 



AttlbUe type-Tsadbidy raqutrwf='no' (totals 
Attribute type=*manctetoir requireifc'no* <ieUaM*Vf> 
Attfbule type= i mujti I nes' reqmred=W ittojai iTMfc 
^emenlJ^'H^lJry rntrOOotW -V 
mexOecuiB-'lVv 

<etemen» typs^lndtreoT v*Ocam=V *mOcaK*rr\Y> 
•roiemont rvpe='UryouiAtr* mtnOcais=V 
maxOccues=.1V> 

<oiom9n* lypa-'&afitHanrJer' fiiaOoounWVS^ 
<exfcEupport9Typ« «oknw>«^tiiriaV> 
<extSupportsTyj>e tetiTypft=1nten«r'/> 
<exl:SLpportsType %e*rfo*=*kxti> 
</B9nenfl^pn> 

^EteninraiynQ 

ext^ormo*=lV 

<i-<Extenda{DateCortro*)-* 

Attribute type* Tabor leqiirarteWA. 

attribute type-Id* requtaed-VatfrV 

Attribute type-Matefiekf arartafeyeaYS 

<amlbute lypB='minDifiplav<5lBmclnr» , — 

<Atlrtbutetype nr — 1 
dtsypCbooteaeVb. 

attribute ■ 
dwfautte , 'OY> 

AmjuUVp#-vi)poftarwe J ra**aaWao* 
jite^)onnaj7> 

<element iyp«=V^p«Urtr 
rTJaxOcajrB=nV5> 

<eiamant typ#=tndbacf atoOeeateJU inaiOoGueWIVV 
<etement t)rge=VayotitAr J " ~* 



•caxLSu pporteTy] 



<t-» OpUonGfoupt wl CtMCfctaHaa — > 
^^r^rri^Pfl mme-XDpfionr oontort^tflCMy 

ottlbute type-W roquUed*V«»7!> 
Attribute type= Vakre' requtredJyw^ 

Attribute typa-Yame* requtadWncr en 

wetoahow Page on. None maena twpnrancor 



•Tn» 



ex tde ggyton^PBQe to show on thh option botog 



<MW»iBivpe naaM-WeMr utaype=^aMag7> 
^BemantTyps namo^tDpUonaroup* ertxonfcoWIS 
Attribute typft-ttW nxMhed - W, 
<altrttuto type=W requWfc>c**/> 
<anncne type=x tejalewr g ^a^>ntr> 
lMjrt©j^po=s%nportHiiOB' requtad^ar^ 



Attribute typ^Vcodor*/ ajcniredBW defc aJ M gfa 
Attribute typ«= , mJnDl5ptefOiaracters' raaJFOdataOfe 

<«tnbuteiypesXiBianir iequrac»yM^ 
AJcmont type^Dpticn' n*0cctif*^T maaOocumaT 1 /* 
AxtSupp^UT^pe ^yp^-aW^/> 



<BementTVpe namerOWnuaS 

Attribute lypa-Yafne' raquirad->a8> 

Attribute type^ Vetbte' re outedsW daa aJW fa. 

<«dtitute type='m4gH!©' requtrao=s*aoV> 
</aemenn¥p*> 
<BenrtenlTyee«o«i6^(M : ataaV 

Attrtxjto typ^VBfTtte- roquM-W/K 

Attribute type-\teft>te- requted^W <t* 

Attrfbute ^pe^wngate- latjuJw^WrV 
</aerpanrrypa^ 

4-#E*encto4C 
Attribute type=tK^ f 
<anrt)ute typa=xr roqufr. 
Attribute type= ttefalahf laqujaaoVaaajfr, 

Attffjute type= Yeadorty lequteadaW defautwo/s 
^trtoJte^^^^P^^a^ctere' reqUnx^ntfA. 
<dcmenttypa='OnFaj*e' ralnOccura^V RUDcOocunWIVW 
Alcment typa-'OfiTiuc; mtnOoouw-'y 
<*aart HanA b^paiUnk*i 

Aterwrt taBet^jayDoMttr 1 
naxOooas^rfr 

^oto^ y^^oTJ^acae*' aiaiOaouwW0». 

</QBwenfType> 



Atmtaitetype=WrcqtlfBd=Vo*> 

aJ tribute typte'datafletf mquifwfcrWb. 



Attribute typasteadony ram 



dafauK^o?^ 



AJtBorte type-'mlnDte^yOwQctBrg' requiacMruU* 
Attribute jg aw^a ndaty aayAadtaW dataaarfBfe 

«eteaient VpaoTndtrecf mWOocura^V majoOooucWITV 



<etement Vpecf'EvenB-tanc 
AxtSupportiTyp© fiaWTyp 
<VBemenfiype» 



<*^Dcte«te([>ateCofiboO-> 
Attribute type=W requM^ynaS*. 

type^-tfataieicr ra<Mred»>e^fc> 
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types-label' requlrecfnoTv 



<atUrbuto type-lmportsnoo 1 required-too* 
defou/MnonmaJ'Aj" 

<o1 tribute typ^'readonly' roquirwi=W defcuft' 07> 
cattrfbute typBs'mandabn' naquJtHd=tay > ctotaultsV/^ 
<attrfcute type='fciber requlrecfc'noW 
<attrtoute type='ir * ' 
<demsnt ty 
in&jOccuna^l VL 

^element lflxWLayoulAir roinOr xamtr 
maxOcc(*s="lVS 
<extSupporteType fakfTjpfcAMrt* 

<l- Special commit: Addmct -» 
<AttributeTVpe name^ddW'dtlype-^W^ 

<AttrlbuteType nama^&kF & ' 

<Attrlput9Type name»'ctty* cfttv _ „ 

<AttributeIyp< namo=YBgion'df:iype=fcktart> 




<AtiriiuteTyp© nanism taourrtiy' *typ©= 
<Attr9xiteTyp« nome-poetrf dfctypew* 

<!~#ExtBnds(DalaCcnlr»(>-o 
tattrioule type-Id 1 roquiKKWyeaW 

detauw^^'"^^ 
<al«biite typB°toacfciiy reqiire^'no 1 defnJW0y> 
<atWDure typB,'mandatory requirocWno* dofvWfi* 
ottri&Ue type-^Di^yC^acW r '- a - " 



<artrtbt*e type=*adttn 1 ttqutoda' eo?> 
-eattt&ule typo-crty* raqutmd-'«rt> 

, s coui " 

<att1txjt©t 



(ft ;vaiue*=f axdoc tetsphone** 

•attribute typo^tomriartf requjredB'vocTk- 
«wl«iwit lyp*-'Arn™Qi»r irtnOoouf£l 



^attribute typft-TuncfonNamo" reqi*ed-V*o7> 
<8lement typo^'Arguntwrr ntoODcuttottfe. 
</B*mMifTyp*> 

<fttototrt«Typer»Frit=^pMBw/ dttyMriortatf ft. 

catUibute lype=taber n»qt<fod^*w^s 
^attribute typt-topMand »quir»4^««%> 



<aorbute typt^Vr requTechr y*ot> 
otincute iype=tiatafleK3' raqu»THU>w/> 
oxUStipporlsType fkakfType='djd»?> 
«e3d:SupbofisT>p« fldtfTypo-tlstlfricA 
</Bemenfryp«> 



^attribute VP*=Vtetaflokr roqu*W-W/v 
<Bxt*uppoft5Type «ekfTjrp»=1kto^ 
-ce^USupportBTyp* tt*n>pe3'ttoia» m r/> 
nftyp«> 



-^EtefnenlType nam^GomptoxFWefV 
•attribute type-W roqutrBd^yetfe- 
•attribute type='datafie!tJ re^rwfcWfe 
attribute type=Vp©' raLfrecfc/nrf dWjft^*Mnd> 

<attributo type=^nDtepfayCha«cW re^uinxWno^ 



ite type='dlapfcyl 
<9roi4> rrtn6ccuts-T n 

<J- element typ&^DataOwttof 
<eJernent typ* s l AddfMtU> 
<slem«nt type-ttetoTlm*** 
<etemont typ&» , Ch «cW> ct «» 
demerit type='CombcBex , /» 
<element typ€='Comp^xfl«Wik> 
<sJfiment lypesMomtfb. 
-element type-OptonGfWBtf* 
«elem»fit typeVTr*3c»Ot> 



</CwiiMiNTy|Mb 

<l- ShMeabta tf e ro a nti ^> 

<Bemenmpe narae^Row' eo nieiitowiony 
extcSsplayUhitslmergciUe'ffidt^aiA^aiis 

<croup mkjOocur»= , o l |imd(Ocgui»^ o rt e W w^S 
e)©tnoni type=t>ataOcmltnf -> 7 
rlrmfirt h i ii i v ifcheny 
<etemert bfpe=^T]gifl»A. 
<elemeit VPesCtteckBaxV^ 



t t/p0=CoinplexFI 
<etement typa-Memo'/V 
<e^er*^pe=^jg9 2 



^groue> 



cxtdrspteyl 



atdascripoofWused if tfie Page is not meroedvy 
^rpup^Oocun^O 1 maxOocure^-' orderdVimy> 
demon* typ^t>ateCD«M 

-eetement 1ypo-T>otoTM^ 

<e*mertt— - - — 
<eteii>enlf 



<etemcnl 




•</BfflWlf|>pt». 



ottrbute lv 



'IS 



je/> 



<groupj ntiooctirfrrr *em*mm/> 
*«teroert Vpe^TWb- 

^lemin yp«. TT»orH iuMmffr 
<^EtomenrT)pt» 

<attrtoute VP^'naTTable' 




^■mort lype^VokieCqpton* mlnOocu^V 

' — ' mejpwy> 
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< group m*iOccufB=T me o0 cemJ m > 



- thaao two FtaM setting 1099 « 



- — - - - - „ ••••• 
Main Tie tatte we are manpuiamg *" -> 
<i- Copy from (cunent tefiie?) to foW In new oojact - 
<0efr*eafTyp* namft=H5opyFi€W content WIOBif> 

<anrfcute ty p*=-DwnFtetf rtqurs^'^ 
</Eteniamryp8> 

<l- 6*t BeW in Dfiwobteot -> 

< BemenfType nome-TleWVcUtf oflntOnfetflGhfcS 

oirtwie iype= , destneO" requfed^Vesfr 
attribute Vpe=VaJue* requlred^fM^ 
</EJentfinTTypG> 



-cAHributeTvpc n_ 

<Befnenrryps narp*=OiNeW ccnteoW'eitOnfr^ 
<altTlMte Vpto-d-^ ^ ^ — — - - 



</Etenwnffyp8> 

«coJtrt*ite 1yp*-MeafTUe8ef riouireoW}»*¥> 



ext!(ltepteyUn}t=VninefaaMar> 

<orpdUrtP jypo-pW reyjuxl yt n? 

<attrtbute type=tefModify' 




</BeoMn<TypB> 
<EbnxnWypaiMMni 

•vgnrap nSbOoounV 



-d-- Bhcmbi* ttareant peato-** 

< BsmonlTypo nomns^febtotf sonlMrtafrHOi Hj^> 
<6lement typewTaWo' rrtnOoouT*=l Y> 
</BBtnenfTVP«> 



-4- Nademnb 

<AltrtbuteType name-'sconartoNwntf tfttyp***inn' 
radjnlnLBngVks? extmaxLongltfci'l Mb> 
e^nSwW** mm***™™* Ab peWabhif 

<BBmenrrvp« n£rr»='SconanoSeanMBr> 
<aroibute !ype=£tructuretd' requf«Wi»*6. 



[00 9 2] 8. 2 MDFr7-^^>^ 

h»js*H-*>x£is4KT* 0 04©**k. miss*© 

[0 0 9 3] ®4©TgPlC >a>&. «f* 

K>9 h^-7li/\> KP C (Handheld 




attribute VpG*lWe' reqi*Bd=YaB*6. 
<attrtoutet^teonFWio<MwVA»^ 
^element VpeaTHteMaM* raMkaan^T 



<etemertt^ *~ 




[0094] 8. 3 MDF-Ofrry* 
««iW'fV*^y^ttK6. 3«H:|JtWLTJ6*o 
[0 09 5] 7r'Jt—>a>Ol57fy^ ISWtt 

u i ^ji/qjhi 

SI6. 1*T8WBLfc->7.5 l Af^«yn-bXt4, C++ 
i67f»7T*«, MDFf-7 

So 

[0096] 8. 3. 1 MDFU^hr-V 
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# • 



lO<DMDF7*Xy*— : ■/a>j£»t\ 3^fflGUIf 
tmZ7jk^tXT^ 0 C*lS3^©x-^U\ A— 

7 V G A (Half-VGA)/\> KP C, /t-i*(Pa1«) P 
XtfVGA/WK'Ml'KPC'PfeU. WJSf^X^ 

htt, i'T'h/k WA) fCilfflHltgT-SSo 
[0 0 9 7] 1. 1 /\>K^s;bKPC (/\-7VGA 

B9tC % /\— 7VGAA>K<MUKPC («S240fc?? 
•feik «6 4 0^-fe;W T.^'J-^U-TT 7 ^ 

(a) «±<&*-rM/-fy h7 , -b>^U<0^-r hJl/tf. £ 

(b) ^-fefy— >a>X-Sty^fl«iJXhi:LTSTlca 

nrcx> k y «fc t>aK&*£TCDx> h y *i^^.*n 

[0098] (c) y*>ea-*-OI/&tf;7U-.Mr 

*c£fc«fcy&/wA-y>*iWtfffi3-tu *ru,>* 

[0099] (d) »U>h^-<il/-b!y K0^-<V^< 
Jl/ttVftK^ft?* > K-7<0-*-ey-5/a 

ft*. 

[0 10 0] 1. 2 /t-APC 
M-APC («3 2 0fcf?-fe/k l2 4 0W-b;l/) X 

❖ u-vu-o^u** MDFXPh*-r?"fc<fcyy# 

— h*ft**'J\<0G U I U-r7">h?<6* 0 01 01C 
tt* ^•a^S-tlTC'io M^K'VUKPCy— 

ty— > a y * ti B ten*.* □ > h Q -;U £ LT 
tt^S-ftfcU^ /\-7VGAA>K^I/KPCf- 

73. h y y zr<D&£<D* 7£ LT/^*tlTfc U » 

[0 10 1] 1. 3 /WK'Vl/KPC (^l/VGA-y 
<X) 

7/l/VGA («£6 4 0tf*-fe/k «4 8 0tf*-fe/W X 

* y->u-f7">h*«fflr*citc«fcy. «fcy*<c!> 
ltai*iRiB$icx^y->±it«^PisET*s. eh iic 



y->±oioxf±^a©@s*nfc«w*^u "xp 
y k tcssr^o 

[0 10 2] I ^Ex/KD^UVGA 

x-vuatrs^yev^fi** /\-7vgat-?<o» 

^tSiHfSc f&feti. XxyX (a) ~ (c) 

[0 10 3] Xr77 (d) ttS(T<D«fc5fcE**ft 
S. 

[0 10 4] ^'J->tf4ftD7xay h«tB?tftl«« 
i§EU:#ai*ft* ; tt*mWJB14?a&**-yy 

±7£i*ft«. £©Stttt*</u#x?y->±Ti5 
A6*"C*XPy KD-by h^Jt^r* ; *-<;lH*y KD 
m.W<om^ai3^Z. *-T/Mry KD*-r 

Jt^SftfcXPy **OUi*ftS 
[0105] i^rftroxpy hfci5#>fclv*-rrt/tt. X 

❖ y->©£®©*-/Op-s«T**x->a l 
y y *r * c <t tc«t y . a— y ttBKBiwfciaiisr-r/i,* 

*<D*—?y h7U-AJi14F>3l;:*iJ£3*lfcXPy He 
£l*Tft5< u mm* -v X5/ a / 17 P -«ttfr 

e^r* ; -5»-<^«iuBBa.-ifi*f^fc«fcya^Lfe^ 

U ^P-««tc^**+X«> a >tL 

-rx*«/j\u 3Ra«iy^T6nTt^xpy htciRtt 
en* ; *^;u±ica^**in:u i xixy>h«, 

-<;UcSijyaT6*lfcXPy hOlWcjESCTStoio « 
yx htra-4t-f;KList View Tile)0!)5"JttSa 

tcjAttsfctticaisyrs^^j^^s-ti^o e 1 1 to 
«yptis ±SP<D*x*^yxh*«*»t«:tti/j\*nT^* 

[0 10 6] WT©*2tt. MDFT'Xy'T-^aVW 

— > aV7"P ^A^To 
[0 10 7] 
[*7] 
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<GUI xmr»="x-scftamttAppicaUanSch8in8Jttnr SCTS9 
GUI OefinnanS. 



■clnctex rftfRpfrf— "f^O rgt PosfayOry1o'A> 

<*T«be> 

<t- WaifcHepcrt: check dlfcwm nwa tWWfcftflpon. «tl 

relationships as required -> ^^^^ 
<Tabte kn-abtes"tWortfteporr deiW»*kMfcReec*tV 
<FteW td n afc t= ' f.WR .M» i*-*- 1 — 



<!- Code TaMw -t> 

<Tabte WTable=nKSI^8tatuB' dsn=-SN_6ta*ie"* 
<HeId kineH^'f-.SH.Status.Code* type^HUmcrt* 
<Flekl WFtekl=^SH_Sta»s.Texr lype^WngV*. 

</Tebte> 

-cTabte tfr»blQ==»ted=qtfp_Typ©- dB*--EqUpJ!>perV 
^Fteld kiFiefcl="f:Eqiip_Type.C«jo" 1ype=i-stringV> 
<FJeM HFtett^f: EqUp_Type.T»xT type^^rrtng 1 ^ 

</Tafaia> 

<Reld WFtebs"f:WHJVcLTexr types-Wring^ 

<f- BEGIN: TABLES tar synchrortzBlan-H> 
<TaWe HTaHe^TSN 1 dsn="SN"> 

< Field idReb='f.SW.NoteNi*n- dofauftUbefe^Beorat 
Id* 1ype-"etring" tength-"SV> 

<RcldTdnefe'f«T<LPl»arlV" 
type='strtng- Iengh=-17> 

< Field IcFtekfc^rSN. 



cfefeutLebd« B Rece)ved' type=' 

<FleW WFieU="f:SN.Cu8lNtfif 
<tefautLabe!=*Cu3tomef W lypfe, 'string" *engtW8T*> 

dofaulLabeU'lnatBllaJion Id* type=*st*»rf hMi ^\€T/> 

<Reto WRoO="tSN.EqUpment?um" 
dofautLabG)="Equlpm«nt Ntirier* M^Wtf IftttWHr^ 

<R*W UFtett="f:SN.Shcrn>rt r ^ 
detaulLabe^Deacilptton" type=>"3t*ig" ba*hd a 20*£> 

<Re!d lcFlekfctSN.LongTxr ctefauKabe^ M e mo* 
typa-'Gtringf longth-'W^ 

<Retd tdFtett=f:8N-S«a1U8* 
type^*Btringr lerrrth-Tfc. 

<Reld id?ietfe*f&N.Contac«4MMr 
defauaabel=*Comacf type=*striog J taa tfte*30V » 
<h- Not n Jason's model ->' 
<Fteld tdFtett s -ftSN^todai^lo , 



<tbws DTaDieai£qmp-dBn=^EQutov 
<Fiefd ldFtGtt=^^quip.^ U |pmofiNunl» 
dcfautLobeU-Equlpment Ntft^ W-W i|f k ndh* %W> 

< Field WFieo^-f; Equip Jr^taftOate" 
defaulLabel='lnstalled- lype^'date" tengm-*BV* 

<R«ld WF4a«^*f:feGujp£qaipmoftTyp- 
defatrtLabefe-Equipmenl Type" iyp«e>fti*ng r lM0fe'rfe. 
<Reld kiRgfcl=^ Equip AtodatNo" 



type^Btrtnfl* tengf*»"l2T*> 

<Fteld kTtelArtWl. „ 
defauKLabel-*f4offloa6onr lype-^slrtnf* krvm=-Qr/> 

detaiitLabo^-ActMMf 1 type=%WiiQ" lenfllhrtVS. 

<FteJd IdFiekJ-M:VVR>rfCodc- dSfeirtLnboWAc^tty 
Code' type=^trinv" lengi**"4"y> * 
<Ftett tdFtoUs-^vfUtoyrxr dotaftLaM^Msmcr 



_ <FtekJ k#tekW"WYRjicvCtata" 
lata" tervyUf-i^O"/-* 

<fletd laT^H~^WRJle<a**dPceV di 



No" type="Bumg 

<Fk>H BFteld 

<r«H tor ehfeT: WR .EqutpmeienfcJHr 

defau H wh at fCuatanier XT type I wgM ft 

<l— EHh TABLES lor eynchtontBefJofl 
VTabte tdTable-nModah dsft-'MosfarV 
«FtekJ IdFkaldo-fcModeLModBMo" 

^-•Manufacturer" type 
<R8Jd WFteO-TJA0del.tJ . 
detauW abtWDeaoilpaptf 1 f^p»o%Mntf IwtfT^tS^ 

</T*W*> 

<Tatte kfraue-ts^rap" dBn=*6ymp*>. 
iyp6="stmg- terMtt=*2"A> 




U= fe f:Equlp.CusV4Da« B 

EqulpoiontNvm 



<Reld UFI»kS= fe f:Equlp.CusV4Da« B 
defaulLabeJ^Cusiomor kT type=^Btrtnq'tenat^fy> 
<)- Not h Jason's model. Sutmmftdoy 



afield tdFteW=^;Equip^Brtal" 
lype= integer tenglh^187> 



VTi 

-rrabie WTaWe= - !:cusr dsn=xu«> 
<ReW WRed=1:CustCuslNum" 
<J©faulLabe*-'CiJstomer W typo- taring" \enOtPm m 9V> 

<FiekJ tdRsU^tOsLftanwr deteuftLstwUTvlaew" 
type="sirtng" lengtfte"l5"/> 

<FteW IdReb^-f^ustCty* dejejUUbeWW" 
type- "string" lengTh= m 10"/> 

<ReW«F 
type=^triao* lengthstO"/> 
<l~8hoJdBddvaHd 
<FteW >dF1ettrtC4jat.Tciephone* tetouK Bbelrrreir 
type="fciJln£T iengHh=l5'i> 

<l- Not In JasonC model, but racMradl -> 
<Reld kJFIelt^tCuart.Addrl" dofatJtLabefc^Addn" 



<«ett klFtefcffrSym .McdolKto" dehuM ebatnffModjr 

<TefJto wreCte=tChod<- dBAB-OMdcV 
rftaid ioyteteuyiieok.id' dghMH •beWfcr 

<Reto l#tetoWt:Cftoc>.Ufcelitoo<r 

defeutt^bels l, Oeactipteci a type^-vtflng- ta^h^'IS*/^ 
<ne«e> 

<Tabto IdTabto » t Pa <r oteWVartV 
<Reld WFtek*="T^PertJylalNo* c 



kJ=i"nBtiCL«t_SN" tatiel e*td»T 
§ektl='hCust.Cu«3Num" tabte^^tSN" fteWa-l^MX^W 1 
cardlnamy-t=-1- canBne%2^e*^ 

<Rdaflon id^rettiWR .SN - taWei«Wtod«aporr 
lekJl=*f:WR.rtolelShmi" tabe2=:tSM- flo^^SlDtobWwr 

^Relation W=Tb*i AtodeLSympr lablelWTMQder 
Mdl =-f:ModeLModeNo' tab^nisynffl- . 
Wd2=f ^yro jwlodolMo" carc«reJty1-H - oerdjru*ty2-^iVW 

<R^atkxi k*=*rt*v£>jat^quib" «3te1«*t£qrfp" 

•efdl af.EqUp.CustNum- tabtefctowr 
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[S8] 



(18) 



$5182001-306308 



-"~h1fm >rH'rBtn'Wn_rqiiln"rrito1 »"1 Wnihrtuoul" 
tefdl a'fcWR.EqiipmeMNum* taa&zfld&aikf 

, <Reialon »="reIrrSN_EqiJp* tabtolstaN* 

GoranaBty2«*1*e> 

iefd2=»fcCi^Cw1Nuri' ' cttrdhaDVI^n* carxln*Jty2- 4 1Y> 
<Ttelallonki-Vcln;Ec^jJod9ric^1«'t£ajfc>* 




f^^tWR^Oode- andinaBty w c 

<Middtowm- 
<Sccnario cccnQrioNone««Cuetomw 1 k*-1d1*> 
<ScenarioSegment 6lruo^lre^cf- r TOP , rcfTAbte="fcCyarfa. 
^^rioSegment structurald=*01 V rerrafcrte=tEqHp*E> 

<Scenatio BcenaftoName=^ServicaMaefica«on' ids^d2"> 
<^oreartoSogmert rtwohroW-TDP* mfT«Ue-"fcGltt!» 



<HyperUnk ownRc^tCustCuslNum* 
</TaxtBoK> . 

cTextftox kfe*cO0OO1" datBfltfd^ftSN.CustNtn'' 



<TexBuc id-reOOOOSr datafl«M. a fc9H.8tttaENum a 

tertr-Ccmpf etedj5how completion W>-S 
aaMgatecrTO* 



<f?sgm> 

<JPmgp> 
</f-ram6Tle> 
<FiameTt)e idTlee^CwUSflMrai" mTTi 



readonly=-<r mandato^O* mutfilnai=ffi%-^^^ 
<TcjdSox W-'cl 1004" dalafidd-'fcCiwLAddtt' 

readonly-"©" mandatocy**0" multjfine*=Wi* 

<TextSox «="ci 1006" dataflekft^ftCusUtogbn 1 



-^- L -rrtlrt frIWW Htl.. -D«*ifii5r- 

, _ <HyportJr* o^iH»kW-twp.Noi*l«n' 
deBtFleld=*f:BN.NolBNiim* desfTOeSrtstHOIFTS 
<ccxuronid= > csooixr nowicr 
Id="tWR.Equfcmei INurrYy 
^Column ldVc500»1 a UtoJ 
dataffeM«"tWRJ tafrprtB"fr 
«CoUjfBn hffcflOOft? 

datafleid^tWRJtetrara* 
<AJslVMto 

•cUstVf ewTHe ldTI&«V«ywwacwTwr ram*** 
*Golur«n Id= k c70000" WteTWscfWton" 
dBtaneld= T SyitDesaipmiir/^ ^ 
</UsTVlB%iTle> 

<Panb U»'teBOO0O' UM*='*mnmf> 
n , <7©xlBox U^catOOO" 

I d8tafle*d=-tEqufp.Ser1ar labek=*aert*"* -o 
t| dataflakfct Eqrip.huto«D*te' labala"tn«MMfc-jb> 



1 </P*ge> 

datafiokUtOMdcJJkttiHiootf^ 
<Colunfin W-'a90001* W 
detafleW*-f.Chada>Mcflpltoif/y 
</U8tVt9Wmito> 



<LKtyieWTIte IdTlfc-I^Eouipnwnf rafTaK^teoufeS 
ooiUnk owFleW-^E^p.Equ^wttW^ 

<Cotumn td='cAoooD' wj5=t"ModW 



<H\v>orUnk 



— :'t Equip. Mods!ttoY> 
•Column w^cJkogoi * «**.ny 



<JP*qm> 

<*J^wJMe t ane="Cu8UL*R- wfTaM^rCmtV 

detf Fleld-^tCuBtCustNum" deatTT toO g U ta rO OPfr 

<Cdumn W=\:2000<rirt»=1tr 
datan eh3=-f cuslCusWubT/> 

data««ki-'fiai«.Namcr/>> 
<^JelVle«rTla> 

^.JstVtewnio kJTi©--Cu«t_SN IM* rafTi 
<Hyp«rtJnk ownReld-"t£WJioW4uW 
doatFIelds'fcSNJSoleNum" detfTloaBUtKOIF^ 

„ •cCOfumnldB'c^COOrtti^" 
datafleJcfcT.SNJ»rlortyV^ 

<CoJumn W-'c*000r tlWQsio* 



</Ust' . 

^-«-^ESH nk «MT»nBld^SN.htot«Juil- 

(teatRBkf='hSN.No(GMjm" dwfT1ks8«t--lK01PA. 
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1. Title of Invention 

A METHOD FOR DEFINING CLASSES OF DATA-CENTRIC APPLICATIONS 

2. Claims 

1. A method for defining classes of data-centric applications that share 
particular generic user interface models comprising the steps of: 
DetenniiiuiB the types of distinguished User Interface elements called 
Tiles, and their constituent elements, required for said generic User 
Interface Model: 

determining the cardinality and relationships between tfcc 'Hies In groups 
of Tiles called Assemblies; 

determining the logical model for Navigation between the Assemblies, 
and the required user operations on the model state. 

2. The method for defining an application specification language in a 
meta language suitable to each said class of applications comprising the 
steps of: 

defining dements which specify the Tile typps and constituent elements, 
tlie uuziialiiinent relationships between the elements, and the attributes 
required to express any referential relationships between the elements; 
defining the attributes on the elements required to express the properties 
of the Tile and User Interface elements; 

defining any attributes on the elements required by the Navigation model. 

3. The method for creating an application system for each said class of 
applications, for development and execution of Instances of said class, 
comprising the steos of: 

Customizing a generic Workbench with event handlers that reafize 

constraints on the validity of application specifications which are not 

representable in the meta-languagc. 

Customizing a generic Interpreter, comprising the steps of: 

a Creating object models for the specifications of Tiles, User Interface 
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elements, and Assemblies: 

b Implementing definition object constructors that will create object model 
instances from application apecdfications or fragments thereof; 
c implementing the creation ofUI Model instances from definition objects, 
in a suitable computer programming language! 

4. The method of creating applications of a particular class, comprising the 
steps af: 

creating a document containing the specification of said application using 
the Workbench component of the Anplkation System: 
optionally specializing the said application specification document for the 
particular device; 

encoding the application specification document Into a form suited for the 
Interpreter. 

5. The method of providing multiple concrete user interfaces 
corresponding to each said generic user interface model, comprising the 
steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the concrete user interface for each operation on the UI KE odet 
defining additional elements and attributes in the Application 
Snecification Language as required by the output representation and the 
UI Model operation user-interface; 

implementing each Theme as a corr^XMent of the Interpreter in a suit abl e 
computer language; 

providing a mechanism that allows the Interpreter to select an appropriate 
Theme suitable for the particular computing device on which the user 
interface is presented; 

6 . The method of providing online, offline and mired operation of said 
applications on a mobile device by presenting to the user the appearance 
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of a response-reply style of interaction with fee remote system; 

7. The method of creating variant Interpreters for specific environments. 

3. Detailed Explanation of the Invention 

1 Field of the Invention 

The present invention relates generally to the creation of data-centric 
applications for computing devices, and more particularly to a scheme for 
defining classes of abdications sharing common user-interface models, a 
technique for the presentation of the user-interface models in a manner 
suitable for various computing devices of different user-interface 
capabilities, sizes and shapes, and a technique for rapid creation of 
conformant applications which can be used in onBne, occasionally 
connected, or offline modes. 

2 Background of the Invention 
2.1 The problem 

Recent technology developments have created an opportunity to field 
low-cost, low-maintenance small mobile ("pervasive*) devices to 
professional and non-professional workers who are not always, or 
perhaps never, within reach of a desktop computer. These pervasive 
devices must he able to integrate with corporate data systems and IT- 
enabled business processes. Furthermore, the current state erf 
communication reliability, communication costs, and device battery 
capacity make it necessary to support disconnected as well as connected 
modes of usage. Unfortunately, there is a dearth of tools to meet this pair 
of requirements. 

From an application development, maintenance and deployment 
standpoint, there is the additional problem of supporting a multiplicity of 
device form factors — for example Windows CE consumer devices are 
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available in at least 4 separate screen sues. Micro-browser equipped 
wireless telephones are also receiving a great deal of attention. Finally, 
the most pervasive of all devices Is the traditional telephone; voice 
medium also can deliver corporate content via Interactive Voice Response 
systems using telephone push buttons or volce-recoea^rlon/syrithcsis 
interfaces. Developers face severe learning ramps in delivering solutions 
for this wide array of unfamiliar devices. 
2.2 The task 

Provide a way to rapidly create customizable applications for pervasive 
computing devices. These applications must integrate with corporate 
data systems such as SAP R/3. Further, since communication 
infrastructures are developing both rapid!/ and unevenly throughout the 
world, the development method must support mixed online and offlmc 
usage of the developed applications without imposing large discontinuities 
and resultant training cos ts on eod-users. 

The requirements for application logic on these devices is usually light 
because the portions of the business processes executed on the devices 
are relatively simple* and because the devices themselves have limited 
capacity. 

3 Summary of the Invention 

The invention relates to a scheme for rapid creation of data-centric 
applications which can be deployed on many different types of computing 
devices. 

Applications are specified at a high-level, optionally specialized for a 
particular media or form-factor, and executed by an appropriate 
interpreter. A family of declarative application specification languages is 
specified far this purpose; these Languages are capable of expressing the 
data-model, integration with corporate data, and an abstracted user- 
interface. Bach language corresponds to a particular generic user- 
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interface paradigm, and is used to specify applications that tit the 
paradigm. These user-interface paradigms are marred on to different 
devices in a way appropriate to the capabilities of each device and media. 
Interpreters for each language interpret the application specification and 
present the user interface. The interpreters provide the basic user- 
interface framework (navi^tioa model bk^ 

data-servicee (valuation, inter-object relationships and navigation, data 
event control, capture of data changes), and middleware-services (data 
synchronization, virtual reauest-repfar). The bufit-Ln functionality can be 
augmented by using of common scripting languages and by the use of 
custom object components based on COM or similar tecajuriogtes. 
The integration between the client device and the server is reafized by a 
data synchronization mechankm buak in to the interpreters. Therefore, 
the basic mode of operation is offline. However, mixed offline ana online 
application usage is supported by the interpreters' additional capability of 
simulating the "request-response" style of interaction users expect of an 
online connection. The Interpreters can present this appearance by 
ensuring that data^ynchrooization is done In near real-time, and that the 
data changes resulting from the synchronization are reflected on fee 
user-interf ace without explicit user action as the results become ava^ 
The former condition can be realized by standard messaging and 
communication services of die computing devices. The latter condition 
is fulfilled by constructing the inter preter in such a way that the data 
synchronbairion layer has suitable hooks into the user-Interface data 
event layer, such that serve-initiated data changes are automatically 
propagated to the UI elements. 

It is an object of this invention to define a framework by which classes of 

applications sharing a common user-interface model are defined. 

It Is a further object of this invention to define a process and method for 
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creating an application development system for each particular user- 
Interface model. 

It Is a further object of this invention to provide a method of defining 
computer languages used to specify particular applications of the user- 
interface model. 

It is a further object of this invention to provide interpreters for certain 
computing devices that realise the particular userHnterface modeL 
It Is a further object of this invention to provide a layout component in tlie 
interpreters that realizes the particular user-interface model in a manner 
suited to each computing device. 

It is a further object of this Invention to provide lor offline, online and 
mixed usage of the arbitrations with the same user interface model and 
realization. 

It is a further object of this invention to provide functionality in the 
interpreters for certain computing devices for synchnmirfng data 
between the device and one or more servers. 
It Is a further object of this invention to provide functionality in the 
interpreters for certain computing devices for reflecting changes in the 
data initiated by a server in the user-interface, without explicit user- 
action. 

It Is a further abject of this invention to provide techniques for improving 
the performance of these interpreters on small computing devices such as 
Personal Digital Assistants. 

It is a further object of this invention to define a process and method for 
creating applications compliant with the particular user-interface model. 

4 Prior Art 

4.1 Server-based layout to support multiple device form factors and 
media 
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Pertinent to claim (a) 

These solutions focus on online usage: in some cases, it is possible to 
extend these solutions to limited offline scenarios by use of offline 
browsing. The latter technique has many well-known weakness related 
to presentation flexibility (dynamically selecting and formatting data), 
data validation, data volume scalability (support for delta synchronization, 
eta). 

4.2 Form languages 
Pertinent to claim (c) 

These languages focus an the User Interface only; an example being 
Celesta SmartForms. They support only simple data models and weak 
integration with corporate data. 

4.3 Voice proxies 
Pertinent to claim (a) 

These gateway services attempt to convert preexisting Web pages 
dynamically a form suitable for telephones by the use of voice synthesis 
and speech recognition. These proxies must infer and impose structure 
an the Web pages In order to present the large amount of visual 
information on a low-bandwidth voice interface. 

With the current state of the art, this approach is limited in its applicability 

and robustness. 

5 Application Model 

5.1 Modeling applications 

We think of an application as a combination of several related 

components, in accordance with the following model: 

Application - Data-Model 4- Middleware-Model + Business Logic + User 

Interface 

The Application Specification Languages that we define aflow us to 
address each of these components, although it is not necessary for all erf 
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these components to be present The Data-Model defines the local data 
on which the application will act: a set of tables and their inter- 
relationships. The Middleware-Model defines the content of the 
messages exchanged between the client device and servers to accomplish 
data synchronization, and the relationship between the messages and the 
objects of the Data Model The Business Logic component comprises the 
pool of functions and the scripts associated with various application 
events. The User Interface defines the means by which the user will 
interact with the application. 

We further factor the User Interface component as follows: 

User Interface- User Interface Model + Theme 

User Interface Model - Tiles + Assemblies + Navigation 

where 

Tfle - a view of an application-level object, such as customer, contact, 
etc 

A set of interface elements presented together. 

Assembly - a group of Tiles and their interrdatlonships; 

E-g- a group of views into a set of related business objects. 

Navigation - model of the state of the User Interface Model and the 

operations on the UI Model including access, instantiation and transition 

between Tiles and Assemblies; the Navigation state may include memory 

of previous states. 

Theme - presentation of the User Interface Model on a particular device- 
type. Realization of a Theme may require additional "state" information 
to represent the status of the presentation at runtime; this information is 
logically associated with and extends the Navigation state. 
The above equations define a family of Application models parameterized 
by the concrete definitions of the Tile, Assembly and Navigation models. 
The particular Tile, Assembly and Navigation models we choose give us 
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the requirements for the Application Specification Language that specifies 
applications complying with the corresponding UI model. The resulting 
applications arc presented on different devices and media in accordance 
with a Theme suitable for each particular device and medium type. 
In the rest of this section, we present several User Interface Models. 
5.2 MDF OUe-set Stack Model) 

The User Interface Model for the MDF framework, as is the case for all of 
the Application Specification Languages, Is characterized by the . 
definitions of the Hie, Assembly and Navigation models. For MDF, we 
have 

Tile - Set of UI dements that are bound to fields within a particular 
Business object type. Far example, a Customer Detail Tile will bind to the 
coDectfcm of Customer, and individual TJ1 elements to fields such as 
Customer Number, Name, Industry type, etc. 

Assembly - AsetofTSes, caHedalUe Set. organised in a hierarchy 
(or coitecttan of hierarchies). One or more Tfles are designated as "Main" 
Tiles, each of which is the root of a tree of M Sub M THes. A Sub-Tile is 
related to its parent by a Query on the set of all data items associated 
with the Sub Tile, where the auery is parameterized by properties of the 
currentty selected item in the parent. This allows, for example, the 
selection of a Customer in the Main Tile to cause the automatic selection 
and display of the related Sales Orders in a Sub Tile. 
Navigation - The Navigation state comprises a stack of Assembly (e.g. 
Hie Set) Instances, of which the top is said to be current; only the current 
Hie Set is displayed and can be Interacted with by the user. Logically, all 
Hies are presented to che user simultaneously; however the layout Theme 
for a particular device may reoulre the user to explicit perform some 
action to access tlie individual tiles. Such actions do not affect the 
navigation stack. A new THe Set instance can be created by executing a 
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"Hyperlink" in one of the Hies, in which case the new instance is pushed 
onto the top of the stack. This operation can be reversed by discarding 
the top of the stack. Some Hie Sets are distinguished as top-tevel Tile 
Sets; there is a mechanism for creating instances of such Tile Sets 
direct V, in which case the stack is cleared prior to creating the new 
instance. 

This User Interface Model, and the corresponding application language, is 
a preferred emtodiment. See Tablel for the Application Specification 
Language for this model. See section 8.3. 1 for examples of MDF Themes. 
5.3 Pervasive Workflow (Dialog Model) 

The "Dialog" UI Model Is suited for simple Workflow applications, where 
the end-user is required to make a staple choice based on a small amount 
of predetermined data at a particular point in the Workflow; this choice 
step can be presented on a mobile computing device- A User Interface 
Model suitable for this scenario is described by the following definitions: 
Tile - Set of UI elements that are bound to fields on the Workflow 
container. For example, the workflow container for Vacation Request 
Approval would have UI elements bound to the Requestor, Date, Reason 
and other fields. 

Assembly -An assembly comprises a single TQe. For simplicity, in 
the res t of this section we do not distinguish between the Hie and the 
Assembly that it comprises. 

Navigation - The Navigation state comprises a single Tile instance, 
designated as the current Tile. The user can only interact with this Tile . 
All Hie instances are available in a pool, which the user can access in order 
to designate a Tile instance as current. Ihe user may return an instance 
back to the pool by selecting another instance from the pool. There is a 
mechanism for the User to Indicate that processing of the TUe instance is 
complete, whereupon the Hie is logically removed from the pool. The 
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user may also Initiate a new Tile instance and add it to the pool, by 

selecting from the list of THes defined In the application. 

This UI Model can be elaborated to manage a Tile instance pool vi more 

complexity; for example, the Workflow represented by each Tile instance 

could have an associated priority or additional states. 

6 Application Systems 

6.1 Overview 

An Application System provides the mechanisms by which applications 
sharing a particular User interface Model are created. 
An Application System comprises an Application Specification Language, a 
Workbench, and an Interpreter. The Application Specification Language 
defines the language elements required to ex pres s applications in the User 
Interface ModeL The Workbench is the component that the application 
developer uses to create and assemble Instances of the language elements 
toformthea»lication^)edfeatkm. The Interpreter Ss the cornpoaent 
that executes the application specification and presents the user interface 
on the computing device. 

The steps to create an Application System comprise the following steps. 
The first step is to define the User Interface Model, comprising the steps 
of: 

deterrmninK the types and functionaSty of theTfles and any User 
Interface elements contained on the THes; 

determining the cardinality and relationships between the Tiles in the 
Assembl es, and any particular reauirements for operations between Tiles 
in certain specialized Assemblies; 

determining the logical Navigation model, and the required user 
operations on the model state. 

The second step is to define in a rneta-language the Application 
Specification Language, comprising the steps of: 
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defining elements which specify the Tile types, the User Interface 
elements If any contained In the Tiles, the containment relationships 
between the elements, and the attributes required to express any 
referential relationships between the elements; 

defining the attributes on the elements required to express the properties 
of the Tile and User Interface dements; 

defining any attributes on the elements required by the Navigation model. 
Hie third step is to customize the generic Workbench, comprising the 
steps of: 

creating event handlers that realize constraints an the validity of 
application specifications which are not representee in the meta- 
language. 

The fourth step Is to define the layout themes for each supported device, 
comprising for each device the steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the user-interface for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as required by the output representation and the 
UI Model operation user-interface. 

The fifth step Is to realize the UI Model of the Interpreter, comprising the 
steps of: 

Creating object models for the specifications of Tiles, User Interface 
elements, and Assemblies; such objects termed "definition objects"; 
implementing definition object constructors that wil create object model 
instances from application specifications or fragments thereof; 
incrementing the creation of UI Model instances from definition objects, 
in a suitable computer programming Language 

The sixth step is to realize the Themes in the interpreter, comprising far 



(39) *$(S20 0 1 -30 6 308 




each Theme the steps of : 

implementing each Theme as a Layou: handler in a suitable computer 
language; 

providing a mechanism that allows the Interpreter to select the 
appropriate Thwme far the computing device. 
Details of this process are given in section 8 where a preferred 
embodiment, MDF, is described. 

A preferred embodiment of the syntax of the Application Specification 
Language Is the extensible Markup Language CXML, Worldwide Web 
Consortium, www.w3c.org). The use of the term "XML" in this context 
refers to the World Wide Web Consortium specification of XML, as well as 
encoding schemes for XML Into binary or other forms that preserve the 
XML structure. 

Another preferred embodiment of said syntax is a binary encoding of 
XML "WAP Binary XML encoding" (WAP Consortium, 

A preferred embodiment of the meta— language for defining the 
Application Specification Language is XML Schema (World Wide Web 
Consortium, www.w3c.org>. 
6.2 Workbench 

The Workbench is the tool with which application developers create 
applications. Its operation la directed by a document containing the 
definition of an Application Specification Language: the Workbench 
constrains its document browsing and editing functions to comply with 
said language. Not withstanding the above, some customization of the 
Workbench may be recruired to realize document validity criteria not 
adequately expressed by the meta-language in which the Application 
Specification Language is defined. 
6.2.1 Architecture 
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FIG. 3 shows a simplified object model of the Workbench. The 
Workbench comprises a Typed Document and associated Document 
Cursor, a TreeV iew and Element Attribute Panel for browsing and editing 
the Typed Document, and a number of Previewers for simulating during 
the development process the final presentation of the document. 
The Typed Document component uses the Appfccation Specification 
Language definition to understand the application specification document 
structure and to determine the allowable edit operations on each element 
and attribute. 

The Typed Document component provides Application Programming 
Interfaces <APD to load the Application Specification language, to create, 
load and save application specification documents, and to provide 
information on valid edit operations to the other components to guide 
their proper operation. Any changes to the Application specification 
document wifi be broadcast to all other components, which will update 
their internal state and displays accordingly. 

The notion of "current element" is realized by the Document Cursor. 
This component contains a reference to a distinguished element In the 
application document designated as the current element. Any of the 
components, including the TreeView and Previewera, which are capable 
of browsing the document elements, can update the current element 
reference by calling a Document Cursor APL The Document Cursor then 
broadcasts the new reference to all the other components, which update 
their internal state and screen displays accordingly. 
The TreeV iew displays the document as a hierarchy mirroring the actual 
structure of the document. Context-sensitive menus are provided for 
deletion and insertion of elements into the document. 
The Element Attribute Panel displays the set of attributes defined for the 
current element. The attributes are represented on the Panel In a form 
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suited to their type and other meta-attributes. 

The Prevlewer components present the application document in a form 
that approximates how the application would be presented if executed by 
the Interpreter, Each Previewer component realizes a different concrete 
presentation (Theme), and can be started separately though the 
Workbench user interface. 

The current element, if said element corresponds to a User Interface 
Element, will be visible and highlighted in each open Previewer. Also, 
selecting the representation of a User Interface Element in a Previewer 
wiD cause that element to become the current element; as a result, the 
TreeView and all Previewers will update their displays accordingly. 
6.2.2 Operation 

The operation of the Workbench is described in detail in section 7.2. 
6.3 Interpreter 

The Interpreter is the component that executes the application 
specification and presents the user-interface. 
6.3.1 Architecture 

The architecture of the interpreter is presented in FIG. 7. Of particular 
note is the subsystem entided "XML Services". This subsystem provides 
access to the application specification, separated for didactic purposes into 
the GUI Definition, Data Model and Middleware Model components shown 
on the far left. At the far right is the Device Native UI Services. These 
are die user interface services provided by the particular computing 
device, including such things as window management for a device with a 
graphical display or speech synthesis for a device with a voice interface. 
The other components are collectively named the Runtime components. 
• The Hie Handler component realizes the collection of Tile types, and 
any User interface elements that aTfle may contain. TQe Instances, and 
any contained UI elements, are created and destroyed in this component 
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as directed by the Tile Assembly and Navigation Engine component. 
/ The TUe Assembly and Navigation Engine component realizes the 
generic User Interface ModeL During the creation of an Assembly, this 
component creates the inter-Tiie relationships by setting up an data event 
propagation network formed by UI elements and Data Cursors. 

• The Theme Handler component provides the mapping of the generic 
User Interface Model realised by the TEe Assembly and Navigation Engine 
component to a concrete user interface. The Theme Handler acts as the 
bridge between the Tile Assembly and Navigation Engine on one side and 
the user on the other. If required by the defined Theme , the Handler 
may invoke Show or Hide operations on the individual Tiles, or 
equivalents for a non-graphical user interface. 

• The Data Event services component provides the eta 
individual Tiles, UI elements, and Synchronization services together. 
Data Cursor objects in this component realize the notion of a sequence of 
Objects and a distinguished position in the sequence; the distinguished 
Position is called a "cursor" and the Object at that position is designated as 
the "current obfect". Objects in the Data Event services component 
Propagate events relating to the data-store among the Data Cursors and 
UI elements* 

• The Synchronization services component is responsible for the 
synchronization of the data-stores between the mobile client device and 
the remote server. The component Intercepts changes to the Data-store 
originating from the Tile Handler component, records and assembles 
them into messages which are eventually sent to the server. In the other 
direction, the Synchronization services component receives changes from 
the server in the form of messages from the server requesting said 
changes, and applies them to the Data-store; the receiving action is 
completed by issuing data events into the Data event services component 
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corresponding to the changes. 

• The Data-store services component encapsulates the persistent data- 
storage of the computing device. Said persistent storage may be a 
relational database management system, or a simpler facQLty such as a 
Windows CE Database (Microsoft Corp, Seattle, WA). 
The next section goes into more detail 

6.3.2 Application Document services Component 

The Application Document services component is responsible for 
understanding the encoding of the application specification . and 
presenting the specification in a form that can be efficiently used by the 
other components. FIG. 8 illustrates the interpretation of application 
fragments by the Application Document ^rvices component. Lathis 
figure , a runtime component requests the specification of a Tile definition, 
and receives an object representation of the TUe definition m reply. 
The generic Parser reads the Tttc definition fragment while issuing parser 
events to a constructor object specific to the element at the root of the 
fragment, the Tile element. This constructor otrfect creates an object 
representation of the Tile definition in working memory on the device, 
and delivers this object representation back to the runtime components of 
the interpreter. 

The p refe rred embodiment reauests the object representation on the first 
reference to the contents of the fragment, and caches the object 
representation in case of further use. 

6.3.3 Interpreter Variations 

An Application System may provide Interpreter variants that are 
specialized for special environments or system configurations. FIG. 2 
illustrates two Interpreter variants. 

The client-side Interpreter of FIG. 2 executes completely on the client. 
This preferred embodiment is a full realization of the architecture of FIG. 7 
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The server-side Interpreter of FIG. 2 executes completely on the server, 
with the exception erf the presentation layer. This variant does not 
require the Synchronization services component. On this Interpreter, the 
WAP microfcrowser Theme realizes a Wireless Markup Language (WAP 
Consortium, www.wapforum.org) presentation layer using the native 
microbrowser on the device. The Voice Theme realizes a voice- 
recognition and voice-synthesis user interface; the presentation layer 
here is the audio input and output on the telephone. 
7 Application Development process 

This section describes the process an application developer goes through 
to create an application, 

7.1 Overview of the process 

FIG. 1 shows the steps In creating an application. An applcation is 

defined In the context, and by usage, of components erf an Application 

System. The Workbench component assists the developer in creating an 

application specification compliant with the Application Specification 

Language and thus with the application model. Including the specific 

Pane-, Assembly- and Navigation-specific User Interface Model 

The process of developing an application comprises the following steps: 

creating a document contahuiig the specification of said application using 

the Workbench component of the Application System; 

optionally specializing the said application specification document for the 

particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

The application specification can then be stored in a suitable storage 
system, from which it is retrieved and executed by the Interpreter upon 
request. 

7.2 Details of the process 
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An application specification is a XML document that conforms to a 
particular Application Specification Language. Such languages are 
specified in a meta-language such as Document Type Definition (DTD) or 
XML Schema. The Workbench is an XML document editor that assists 
the application developer in creating the said document by providing 
document validation and context-sensitive editing compliant with the 
Application Specification Language. In the preferred emrxxtonent, the 
XML Schema meta-language is used. 

The developer creates a new document by invoking a New command 
from the Workbench menu. Subsequently, the developer modifies the 
document by adding or deleting XML elements, or by adding, modifying, 
or deleting attributes of these dements. Operations on elements are 
performed through useMnterface actions on the Tree View, while 
operations on element attributes are perforiiied through the Element 
Attribute Panel. 

To insert a new instance of an element into the document, the developer 
selects an element in the XML TreeView, and invokes a popup-menu. 
From the menu, he specifies whether the element is to be added at the 
same level before or after the selected element, or as a child of the 
selected element. In the example illustrated in FIG. 4, the developer has 
selected the IJstView element and specific tte tosertkm of a cMd 
element. The Workbench responds with a dialog box showing a list of 
the candidate elements at this location of the document; the candidate 
elements are determined automatically by inspection of the Application 
Specification Language. 

To set the value of an attribute of a particular element, the developer 
selects the element in the XML TreeView. The Workbench determines 
the list of all possible attributes for this element by inspection of the 
Application Specification Language, and displays them in the ^Wn**nt 
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Attribute PaneL Information on the type and other meta-attifbutes of 
each attribute determines its visual appearance on the Attribute PaneL 
For example, an attribute defined as an enumerated type cuuld be 
displayed as a dropdown list containing the set of enumerated values, as 
illustrated In FIG. 6. 

The application developer continues In this fashion to create the 
application specification document. In one preferred embodiment of 
the process, named "prototyping", the User Interfctce portion is created 
first In order to gain end-user understanding and feedback on the design. 
The Data Model portion is created later. In another preferred 
embodiment, when the Data Model is known a priori, its portion of the 
document is created first, followed by the creation of the User Interface 
portion. 

The prototyping embodiment is enabled by the Frevtewer components , 
which are capable of approximating the presentation of the application on 
the Interpreter. A Previewer component may effect this simulation with 
documents that are incomplete and therefore not capable of execution by 
the Interpreter itself. Since each Previewer realizes the siimiktion of a 
particular layout Theme, and since the Previewers can be displayed 
simultaneously, the developer may confirm the presentations of the 
application cm each of the target devices at the same time. Since the 
architecture of the Workbench also provides that any changes to the 
application document are broadcast to all components, the confirmation of 
the presentation on each target device con be done while the application 
is being created or modified. 

After completing the creation of the application specification document, 
the developer uses the validation function of the Workbench to ensure 
that the Interpreter can correctly execute the document. The validation 
function is also driven by the language definition. 
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Finally the document is transformed and encoded (see FIG, 1), and then 

stored ready for use by the Interpreter. 

8 Mobile Data application Framework Application System 

In this section, we describe a preferred embodiment of the Application 

System, the Mobile Data application Framework (MDF) system. 

8.1 MDF Application Specification Language 

The language corresponding to the User Interface model described In 
section 5.2 is given in Table 1. 

Table 1 is the MDF Application Specification Language is an XML- 
compliant language, and is defined by an XML Schema (based on 
Microsoft realization of the draft W3C standard as of the time of writing). 
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♦ srrtpJfcty of customization vs. " 

Support lor •oSpOAfl 

=9 keep slmpts, to ease Impierreetattoe, and a* 
vaicbson (but reduces eirar-criecMnat) 

- return value has fixed name tncatea 
. script wool support types, so pomtaas to 1 

• ?use Pert-Uks calling ecru 
parametere have fixed names. 

*=> r>ead to work out reqiiremeobj * btt 

Notes o« IE5 support 
?er>umemton type not supported 
modeWoperf tedatoult 



<trCDATA( 

One way of hendHng Ccrapen fts 
«Coroptex tebet^'AddsstsS 
< Group comprose-'yes' sBpaiatora'MV 
<Comp^xSub datWd^Addrl^ 



<BroakV> 

<G roup crompresa^VBa* separator^*, •> 
«Comp»exSub datafi«ld»CaV/> 
xComplexBub dataftekWReglonfe- 



<AttrtbuteType name=1tfTle J dtiyps-W^ 
<Atirtout«wpe name=>texf dtfype^slrtng'^ 
< AtirfbuteType narneVrafTiV dtdypeJldref 
extr»fTyp»Jfti»> _ 



<At*1i>uteTy| 
•xtrafl 



name-'daiafie kf 
extdatabii 



ype nan»=-parenl 
extrefType=T*iWTr> 
<AtWbuteT> 
extr*fType= i 

<AtyjbuteType naVr>e-*murtilr>«s' dLiype='rx>ceaarft> 
cAtkibiaOTjpe rwrnes'navtgadDnBar rtt type Trintfrfc 

<AWbuteType neme=lBber 
cAttfbuteTypo name=Vlsibte' 
cAttfbuteTyp© 




cAtMbuteTyp© nexne-'navigaie' dt 
<At«buleType neme^eadoray dt 
cAtttouwiype oeniea'mandsipr/ 

<!- For afemant Rear ~» 

K i!23&!F* *type-mr extteyoiawar*. 

-cAtWbuteTjpo n — — ' ' -»-^ — — • - 
extJaycuMafW 



<AtWHJteTwe neme-*alteo' 1 _ 

ctlrvaLes-Vfi center righf adiayouWaH!^ 

<*- For element QMdPaga 
<Att*uteTjpe n — - - ■ - 
extieyouWaK 
<Ai*feuteTyp* nam e-fr e e? tt rtypo-V* exfckxyouW«ffy> 

exOayout^alV 
<aftrfcuteVpa-toT^ 
^attribute typo^ootspejr^ 

oitrtoute Vpa-Ttsoaoat> 
</Bemenn>pa»- 



attribute tyf^tastty 
attribute typo-Wap- reqU 
<slement typae'Row' rr'-' 



<B9mettrrype nBrrtew&ertHandkw' contene-atCnryS 



<aflr*ute type=\ 

<group oide w a n ov 

< element rype-Tnl InaCoaa^ 

< element type-T a unctonCar/y 



sitnrTypa> 



<AlUbutoTypan 

exttranslatattoT 



<Oen«ntTypo narrMWCapaon*> 

^ottribLrfc typ^-tormaf requfejtfVyesft' 
ottrtbute Type="f»ewusr #aoiMfacMrw"A> 

</BementTyper> 

<BejftenfT>ps ramWVofcaCaaaoir^ 
-^tribute typa^Tormar requiiaaVya«7> 
^tfU^rypt»»Ti&kaJef iao > sW»eaVS 



<l- Tteeeto. TUaa, ate. 

<AtUfbuteTvpe ns me-"h 
dtrvrduee-'t 2 12 3 4 34 1 
^AttrfbuteTypo n»m^ttte0ayO«oap' 
<eiemefrrrype name**Sut)Tfte*> 
orlrfcute Type='ttle* raqiareoWyeey* 
<attrfbuts typ^Vf' rflqtirui-!no% 
<etMUule typt^'refne' renu aackA f aa » 
<attrtbuie Type=1aryetFrame" requUedayeBV^ 

^rpute type^-cSspiayGroup' requtBd= , no'/> 
<at tribute type= *pa rent Re latloiV nsqulraoWyaatrV 
-=attrtouta type-tortB/ nKjufceoVno 7 /* 
<attfiMe type-Metble' reoA*ad=M dafaiaWI t> 
^attrbirte ^pe=%nporta# 
detaijfc^rxHmar^ 

^element ^pa=^prJon's 
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<Efc 



<altribute type-Wle 1 
^attribute typa=W FgsajMacfctwflh' 

<aitrfbuta type-lanjelFrame' rooukaKyes*^ 
<attrttxjt» typtt^Vfispl&yGroup* t9qUk*&noH> 
^attribute typo-'eortDv' requf rexi-Wi^ 
■cdomcnt type**Capflon' mlnOaxi^*" J 

extxesaipiJon= Overwes fltte attrt5ut*'/> 

< element type=l/olc©C8pJion' minOccursatf 

maxDccute-'l' axtatescripltotWOvprtldes ttta 
<o»omont Vpo-'8nbT*»' maxOowa f*Y» 

<BenfientType nar*e='DataCan*tr> 

</BemantTyp»» 

<Atirtbutetyp« MmfWdtoptayCtaBalMr al%pa-Qafl». 

•cBsmenfTyp* narp&^'CciMiwuV 
<atttitxne type^tree* reqtfw tf^ p rt» 
<aJ tribute type=W requjedo>Mi5S- 
attribute typfl= 1 datafta«' requlfec^ye^A 
^attribute type-TmporkwHW raajafrad \*nf 
<JetauIWnormerfT> 

•^attribute typB"*dhybyCt>afaotOfS* fwjiirsdsh©"^ 
<etement typ8=1ncfrect minOcouiWC 1 naxOecun^lV^ 
<e\emm typo=Vf 



<i- Nexi adviBwy; may be oveirwen by Layout or 
Engfcc cornponeRtt — > 

<Attrto*aaType a aa aatflwdaOaplaj i Chai e a ta T* 
dttype-%*£ 

<eiememvpe 
extxontROT> 

<l~#Extondc<DotoC0rtl«fr-* 
^attribute lypa- J *wT fequfca* free> 



<Etemef*iype wawafeTeadBo^ 



•cattribute type^ labeT I . 
^attribute typos VT requJie*jWy«3*/> 
•catmtHJte type=tfate1e(cr n«iured=>w>/> 
<atMbutelype%'mlnDlsplayChajBcleES > naataracfcfoQfc 
<I> attribute typo= VP*' reo»*adKiic/ ddbil Wwrffr 
WHAT IS THIS FOfW? — > 

attribute type-*readony reqi*ed= , nrf (tateifc*0fe. 
attribute typ*= "mandator/ requrecKno 1 dafautt^Qfc 
attribute type-'muRXne*' requined-'no*d©fc4*«W 

-cotemem typo^ndirect mmoccur*=xr ma*Occur*=rl%» 
-(element hrptol^yoBtAtt' 
maxQccui»-*17^ ^ 

^etetn«f< typc^Crenfl tender* aiirtOcctwa i?W> 
<extSipportsType flettType^fcineg/> 
<cxt3iWK)rt5TypellB!tnr- s ^ 4 
•ccxtSupporlsTyp© 
</BBtnenfTyp*»- 

<Etem8rtfTyp8 
extoontrG*3i*> 

<l-#ExtQndB<DteteCor*ol)-» 
ottrtbut© typa-taber reqt*atWac*&. 

<attribute typeaW reqitff 



<2ttrtbuiD type- datsfteld' lequt&Wym 
<^trilxJleK^=YninDlsp!QyCharacter^ 
<AttribUteTypfi namexfehowOescT " 
dr-typo-twoteeeA 
^etbaxxte typ—'en ryQot cUpeW 



<f~ <attributd 

WHAT IS THIS F 

<atMbu* tffe-tnpeK aW wquiwd-W 

d»tautt=tx>rm««> 

<ek>mem typ^MypefLW* frtnOoQUR-tr 
maxOcaro=rr/> 

<etem*nt typ©=1ndlr©cT ndnOoaum-V nwwOcnwfWiy*- 




<J- OpttanGjoupe and C 

<1BktnorrtTjpa n " 

<at»t>ute tope-mcr rvqtiracWyartb. 
<attribute fypevValue' requfc-ed^jwte* 
<aitrfeute type=YtfTlta' laqiaYecWno' extdeeeitotcn-Tto 
tfb tocfxaw Pagt None mean* tftw pemrt. of (he Optee 

gteewt ype»yagpr mnooaji^v rnmeQcctaWr 
e^^^kn^gatoabowmlhteopatoob^nQ 



<EtementType rame='Opt)ooQroup' axtsofftaafcrtV 
<BJWbuta Vp&=HU& 4 roajkTQd b 'no*fe 
<fitt*utfl Vpa»WraquMry««b 

<st tribute typ^B'Unport&noe' * 
tjefcuft "iiuiaafji 

<at*jbute *p** } ****xiy> M ? ttoe<Mno' 

<etoment VPa=T)p0oa* mJnOccuw=^T najOcGuas^*/v 



<attrfcirte VpetoV^bJe' 
<attri>ut» 
</Elavaanff^M^ 




ottrbuto | 
<attrbirte t 

<«/E1omanrT>pa^ 

<Bem©ocryp» r 
exteortfol^iV 
<*^Exuncts(DabjGoa*D&-> 
<attri3ute VP^'texf roqt a MdW aa 'S 
•catbtxrte ypa- V raqjfecWyaafla* 

<attrixrta%r— " ' - - 

cafltrtbufc 



^ttrtbutB %fp8s*i8ailonto < 
<attrtX't» Vpe-*n^Dl«pkayChaiaoterc' _ 
otemert Vpe-'OnFaJb*' mbOec«=V W3dOoouaV1» 
<etem«rt typBcT)nTrue* mmoooaW mcwOmptWrfe 

<8tameni typaoVtyparUnr mtaQccM*4r 
rnuiOcxajrs=1/> 

cefamanlteaBWi^iiurMr MtoOsaw^T 

<alamartty pa^ t > wl lH anaWifilnOocurB»W 
•outsuppomTvpe leWrype^buaiai it> 



<atGtwtt ype=u&er aaqtiMM^ 
<attrbute Vpe=W requb«fe>aw*^ 
<HttrtoutB VpasMalaflaM 1 
■csttmxjtejyp— r 

^sttwuta typ6— "joe 

•cattrbuta t/pe**mlnD#s| 
ottrbuto Vpfts 'mandatory' wq u h w Wi K/ 
<^~#E»enda(DaiaCoH »o # » 
^elemtjrrl types irul reef n*iOocya»sXr majdJrcufa^r^ 
^dement typa^'tayouMMT ffltaOoam^r 
maxOccufB=nvt 

dement lyp^TVuitj ten dUf* ariaOccuw»rf»^ 




«»xbSuppoftaTV! 
<^temenfTypa> 



<Qama«n>p« nafna-T^Btolirae 4 oonlBnts'fltOriy 
extccn*ot=T> 
*^E^«naa(DatoConbaO-* 

^attribute ype='datafl«W iequtfBA/yoy> 
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ottrtbute type-'readorrty* reqiired= , no' ddakaVW* 
«<a*frfbtrte type= , mandstory reqiirucfaVw' dafaufetfOfr 

<attrfbuie types'tabeT reaUrecfc'no'A 

rnoxOccuRjc'l /> 
<exi:SupportsType ftettTVptodairffc. 
<exl:SupportsType fieWTWrthneflfe. 
<©xtSupporttTyp« fi©JdTyp*~d*a**»y> 
^/BemoflfTypt* 

>Type mm £?adcR ' dttypeVrtifcM** 
<AttrfbuteTyp« nam^addr*' dttypG-'flUfrw*- 
■<AftrfcutcTypc name-cfty* dLtypa-'alrJotf/J 
<AttrtjuteType name=' reg3 on' dt ^fpe^z0Wffi> 
<AltrtouteTyp€ namea'country* ctt:typ&= , 6irtrxj , /> 
<Aftribute7ype name^'postor dttypaVsMntfb. 

<l~#Extends(DmaCon»QO--> 



<attnbuie type^'W requiretWyWA. 
ifajR-'nomirfftr 



dcfajR-VKXHMlSi 

<a1 tribute type-'r«edorty* reqdi*d-W defi»j*^oy> 
<at tribute typa^'mand alary* reqiired^'ro' aotautwoy> 

<atti1but« typa-laber raqtie<VnoV> 

attribute type=ioddri ' fe quU a d V no*> 
<attribut« type=*ddr2" reqtfiwWnoY* 
cattHDUe typB=*dty requtred-'na'** 
< attribute typft^'reglon' requinBcWf)07> 
^attribute typ account ry* rcoudedUno'^ 
<attrfbUe ^rp»- , po«1al^r«qf*«d-x > no'^' 

</BemcntTypt> 

^Wtftotid MontrfyCrtfidy 4 D«y6cha*J»ba WW> 

Of T1M7 *^ 



<8Xl^Upport9l 

</Semennyp«> 

^attribute lype=-dataflekr req(Jr*0-W*X> 
<BxtSupportsType CeMType='deJ»*fc> 
<exuSupporlsType teldTypea-dafttn^ 
</Bemefiffypo 

<AfnbuteType iWflVJ-cfaptayFormrf* 4 
<Etemenl1Vpe name=iCompWxHtltf> 

csttrtburo ivrMtrirt 1 — ■ - — ■- 



<altrtbuto typw^adort/ raquira>-'ntf dBbufe«ft> 
<aiwbute type=Vtandatory* reQulred^' daCaufertTA*. 
^attribute typtoWnOspJayChamctom' i^A»{Wno , /> 

<S"3up mm6ccuts=T maxOccu»=- oid*Wmiy*> 
<j- element type^DafaConW -> 
^element type^Addnsa**/* 
-oetemem Jyp&°T>a4eT*««y> 
vetemenl type=Chockao«W> 
<etemert type=Combo6ox*> 
<ete*>ert type-CompfaxRt4dY> 
<8tei>8rt lypfcMa*»Y> 

<etemert 1ypa=T«*Batf» 



<U Command* -> 

<AttributeTypo rwu 
cn^akj^faxdoc telephoned 



fdMypa 



<£tementType neme="StajxJajdCcrnniM(T> 
<Ettrtxrte Vp©=toownancr i)oquir*cbyatf> 
<etement Vpa-'Armvaenr mtoOocuiWIfc 
</Etomonfryp»> 

«ElcmentType n»na^Adc*tOomnwnd> 
oflrtbuio Vpe=TUftc«onNftine' requtoacfcJ 
^^ertVp^-Aijpinwnr mlnOcniaWI* 

</Ebm8on>p«* 

•cAWbuteType name= , topMenu' tfttypa^itFfcigffe> 
<E»emeotTyp« nema^wenutem- oootor*»'«tOny> 
<*mrtx)teTypa=Tabef requiMfcJyMfib 

•ogroup oixtetWoocS 
<tJmjertlype- , 6tttivSanJComro*fldy> 
^memtypB^AddhConfmRgfa 



<EtemenfType nan w-'ll wr co rt w frrtalOrta* 
BXtxfisptayUnftWmerpabb- nxtiffyout= l ar> 

<oroup irtnOccoi&=V maaOctxrs=* ofdafnwiyS. 
<*- affiant typ«=DaUConW -a. 
<elwnont typa-'Addma/* 
^element typa« , Data7Vmrt> 
<ejement typemTtt9CW©*ifc> 
<element type='CGmboQoxV> 
<elemeni typa='Compl«Ftafc«> 
<element typo«'Mnioflfe> 
<olement typo="Opa 0 nQre«p'/> 



<&ttibute t,_^ _ „ 
<att*ut© types Vie 1 requked^W 
extdc8ciip«om:l>sed V tM Page It not maiMdV^ 
<9rouprninOpouia-'0' maxOceun^ Gfdar^ > many> 

<K- etemtmt Vpas=Pgla €w H m f ~> 

<ejemem typo='Acttp»«*^- 
<e)ement typo-'DoteTTme*. 
<etement typa^'ChecM3o^/> 
^•toment 1yp9- ( ComUBo^/> 

-foment 1ype-*MenSvV 
<iejemwit type-HDpttonQroiipVy 
•ctlaraam iypoaTTaKlSescK*. 



</aemonn>pa> 

<J~* Extendarrifll-Oi 
Yemeni ^ypo^^S 9 *' ^ 



<4gioup> 

<AtJributeTypa nama^delMit C aai c h na fcf dtMaaldrar 

extrfifTyp«s1W^ 

BomertfTypo nama^UafVfWTla' con t tnWWiOny 
njie^ayUnh=»'unmernabl© i extfreflnwn^lV 
cattlxjte typa=lcrrBe*reqLi)rac*5y( 
cartrfcutetypSoVefTabte're) ' 
ci— <attrtbubi ty 



maiOccure-*1*A> 



t y p ti g a ntf imooBt— dp* 



<G(«nort Vpa-Vo»caO 
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<W-<elama« typas^Sor^Mr? mWDcettWir 

-cgroop mlnOccur»=T mexOc 
<©iemem type=Co*™Y> 

</Et©mflrttrypa> 
MatiTie tabte vre are nrari^a*n?~ 



<K copy troni (caneirttetoto?) to field hitawottoel- 
"TementType name='CcpYReW oontsnfe^flMOray^ 



xottributa typ*=WnF»W wqa h e* > wfl » 
</EiementTypo> 

<^ Sot field k> new obied - > 

<BemorrfType rtmw^FWdVeW ccn*«t='a«OaJyV 
^attribute type- ttestReH' requM^Mfe' 
^attribute typesVetue'requkedrfyMfe- 

</Eiementrype> 

<A»rfbutoTypft •amo-WModtV cUypeWkfcaf 

<BemenrtTyp« narmWOnNow* oontofltrfeltOny* 



<^ement tvpe^'Copynettf a 
maxOccua*-" - ^ 



'AT*-* 
«/EtenMnCTypr> 

<aemennvpe *" 
<altnbute^ ~ 



ypa nanoe=roiCcpjr con*wft»'«aD 
Wptte'CopyRafef mlnOocMra Si 7 



extcfsplBylMftcVunnieraaMeV 

onribuie typesTOtf r©qu*ao=-ya*t7> 
•cattrtoute type=W requwb>n^ 
<amtujts typestaTModjy nqukaeWMflk 



itxite ypQgfreatfondy* f 
<at1rttiu£o type=ti l/na pFlef raq ukada^aa'A 



<eiam«rTt typ* '^OnCoey* rwtoOocurs iV 

<etement MfeW 
maxOocue3=*V& 



enfTVpenwwe=nii 



■cEteraennvpe nafne=Tabtes* conlsnMMOnl^ 

<elemeirt typa= r FaWe' irtnOcct«s=**tY> 
</BemanfTyp«> 

<EteroairfTypQiwne^niBg cogenMBiOw^V 

<eiement type-<U3fVlawrBtfA» 
<eternenl typBVFnmeTle*^> 



Femwrfiypa** 

<Etefnennype naw . 1 

<eiament 



<J- fcAtfOewarv Infooneflon -t* 

</utrnxiteType name-'econoA 
coctmlnLennln^Ty eitjnajdjenottfe"! 07* 

<Oemenfr 
<anrtbute lypes^vuciurekr requfecM>W^ 
•caHrfoute typcWmfTabla' roqu t n s dJ ya a W* 

</Etafnenfrype» 



<EteroorrtTvpo rtamft-'Scana/feV 




•cattlbute type=*»to' require*='y«a7> 
Attribute type=1conFIV r*r*"-"~ 
lament tvpa^'DataMotfar 
mswOoourWlV> 

maxocorerfr 

<e)ement type=>Ttesf mHOocsta=^1 
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8.2 MDF Workbench 

The Workbench for MDF provides context-sensitive guidance to the 
developer driven from the MDF language definition (an XML schema). In 
the middle of FIG. 4 you can see a popup window responding to the 
developer's Insert node" command by displaying a Hst of candidate 
elements. The Mst of candidates fa determined by the Workbench by 
inspecting the MDF language definition. 

In the bottom of FIG. 4. you can see a Preview of what the application will 
look like on one of the supported layout themes - in this case, the 
Handheld PC. The Workbench provides screens that approximate the 
look and behavior of the Themes in order to help the application 
developer visualize what the application will look like when deployed. 

8.3 MDF Interpreter 

The generic interpreter is described in section 6.3. 

Step five, the realization of the generic UI Model, of the Application 

System creation process described In section 6.1 can be performed by use 

of an object programming language such as C++. Similarly, step six, the 

realization of the MDF Themes can be performed by use of said 

programming language. 

8.3.1 MDF Layout Themes 

In this section, we illustrate the independence of the UT Model from the 
device-specific screen layouts ("Themes"). A angle MDF application 
definition is shown with three graphical user-interface Themes: Half-VGA 
Handheld PC. Palm PCX and VGA Handheld PC, applicable to the Windows 
CE (Microsoft Corp, Seattle, WA) devices with corresponding screen sizes. 
1.1 Handheld PC (half-VGA rIjr) 

The half-VGA Handheld PC (240 pixels high by 540 pixels wide) screen 
layout is illustrated in FIG.9- The mapping ol the generic UI model to the 
Theme is as follows: 
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(a) the titles of the top-level Tile-Set assembles are displayed in the form 
of a Navigation Bar on the upper-Jett ; 

(b) the Navigation Stack is exposed as a list an the lower-left. Clicking 
on an entry will remove from the stack al entries deeper than the selected 
entry. Additionally, a backward-painting arrow will remove the topmost 
clement from the stack; 

(c) UetView Tiles and Frame Tile TextboK elements may have associated 
Hyperttnte. Clicking on a Hyperlink invokes it, creating a new TUeset, 
which Is added to the top of the Navigation Stack. The old current 
TUeset is hidden and the new one displayed. 

(d) the Main TBe of the current TUeset is shown immediately to the right 
of the Navigation Bar in the middle window, and the Sub tiles are shown 
in a Tabstrlp at the right; 

1.2 Palm PC 

The Palm PC (320 pixels high by 240 pixels wide) screen layout is the 
smallest GUI layout supported by the MDF prototype. FIG. 10 illustrates 
the visual appearance, In contrast to the Handheld PC theme, the list of 
top-level TUesets is accessed through the Menu, instead of by a 
Navigation Bar. The Navigation Stack is not exposed as a visible control 
although as in the Half -VGA Handheld PC Theme it can be manipulated 
via the back arrow on the toolbar. The Main llle of the current TUeset is 
sliowii as Uie leftmost tab In the Tabstrlp, and the Sub Tiles follow to the 
right. 

1.8 Handheld PC (full-VGA stee) 

The full VGA (640 pixels high by 480 pixels wide) screen layout allows 
more information to be displayed on the screen at the same time. FIG.11 
illustrates the visual appearance. We therefore move away from the use 
of a Tabstrlp to organize the Hies, and instead display the Hies 
simultaneously in one or more fixed locations or "slots' 1 on the screen. 
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In detail, the mapping of the generic UI model to the fuE-VGA Theme is 
similar to that of the Half-VGA Theme; steps (a) to (c) am the same. 
Step <d) ia replaced as follows: 
the screen is spit into 4 areas called slots ; 

on additional attribute, the torgetPrame, te defined on the Main Hie and 
Sub Hie of each TTbset. This attribute specifies the se'; of slots which the 
Tile should occupy an the screen: 

on Initial display of a Tile Set, the Tiles of thcTHc set arc examined In 
order. If the slots specified in the targetFrame atlrlbuLe for ilie Tile are 
unoccupied, Qie Tile 1b displayed in those slots, otherwise it is not 
displayed at all; 

Tiles that do not occupy any of the slots are displayed in iulnlmlzefl form 
as captions in the overflow admr at the bottocn part of the screen. By 
clicking on one of this captions, the user forces display of the associated 
Tile at the state spedf^ the 
associated caption from the overflow area; 

when a The is to be displayed because of said user action, the screen slots 
it is to occupy arc removed from the Tie or THes that are currently 
displayed; 

if such a Tile no longer has the rainimum set of slots it needs, it releases all 
of its slots and displays itself as a caption in the overflow area: 
otherwise, said Tue reduces its displayed mzp. tn fit the slots it is currently 
allocated; 

the UI elements displayed an aTHc may vary depending or. the number of 
slots allocated to the Tile. For example, the columns of a LislView Tile 
liave an associated importance attribute that is used to determine which 
columns to suppress in order to fit the available space. Tte illustration of 
FIG.ll shows the upper Customer list reduced to half width in response 
to tl je co-opting of the ri ght half of its dot allocation by the Customer 



Detail Tile. 

The following is Table2 which is a simple Service Management 
demonstration program, defined with the MDF application language. 
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<GU1 xmlnte'wrfieniaApplteatbnSchemajaijI* BKHSi 
GUI Doflrtt3QfT> 

<l- Code Tables -o 

<Tabte UTabt8=nc:ShL5te»«s* dsm^SN3»»»S 
<R«td bRalcJ~-f.SH_Sta1us.Code* type-^l*wV* 
<Retd bField*t6hLStafc».Texl* l yp e aflBM nrf k 

</Tabte> 

<Tebte WTabte^tcrEqi^j^TypG* rfan=1 

<Fietd URetd=*fcEqufc_Type,Cod©' typo-"«1rthgV* 
<n«td bR«W="tEqulp_Typo.Texr ^W ^> 

</Tahte> 

<TaWe ldTabte= , teWR_Acr i 

<R«Id idField="t.WR_/VctCode- type-"»*tngV> 
<n«w WFIeWs-tWFU'clTexr Vpe="a»te^s 

</TaWe> 

BEGIN: TABLES for syncUuwtaaton -e> 
-.Table kJTabte-tShT denW-SMV 
<Rcld riFJeld^t.8N.NoteNuirr < 
B* type- "String' lenctW'SV 

<ne]dTdFlefe^SNUMoitty* defaiW atafcr'Prtody 
type^string- length«»-1"A* 

< Field tiReld=*tSN.NoteC*ej* 
defatitLabel-- Received* type='da»' mttt W Vg> 
<F1eld bRete'tSRCueNui-i" 

<RckJ bRsld^SNLSariiilNurt* 
defau»LabeJ»'ki3tel btton Id" rype="Btrtng- l*ngtt=naVb» 

<FiekJ idRekfc'fcSttEqufcmentNkn- 
dof«ilLabeJ-"Equipm©n« Number* Npa»Mrtf lMg»wM0*/> 

d^autLaDeis'Descffptiorr type^'sttifl- tenglh=-m» 

<Reld UReld='f.SN.LongTxr dcfai^LM^Mtmtf' 
type- -string* fength.'SOry* 

<ReW fcJReld=T6I^Stafi«" tfelfcMttUbl fConflHW 
type=*!stnng- lengih=»r£> 

<Reld jdReld-f.SN.ConWMwa" 



</r«we> 




defaulLabet-'Contacf Vpe-'etrtDg- 1 

<:t— Not In Jasorns modd — >" 

<R«W HRetd-tSNLModef^ 
t/p^Et ^ter^h«-20r^ , 

<Tab»e ldTabte=t Equ^pr dsn~-EqUp*> 

<new DReufeT^uip.EqiipmemNunr 
defaulLsbele'EmjIpmem Numbar* typft=*rt*M» kmgbW187> 

<ReW bFleW=tEquipJn3taffirte« 
defaulLabe)='fcrotatted- types-date" teog#*flr^ 

<ReW URei<Nn;Eqj{p.Eqiiprnemt>p p 
defeutUibela'EqulpmentType' VP^"»Ving r tangi*-1"A. 

<R«W WFlftld-t.Equlp.ModelNo^ 
defaulLabei=*Mod8r lype=-strHgT tenot*»'_Cn*> 

<Retd mti&**t\ Equfp.CustWuwf 
<lefaull_abel=- Customer kf type--c«j»g« toncfe-nTA* 

<!- Not h Jeeorfs model. Suteomedfetf 
EqutomentNum 
<FieW WReldatEquto^ 



<Tabte WTabte=tCusT dsn=*Cust*> 

«Reld UFIaW=tCu6tCu«iNMra- 
dofauttebel-'CusiomeT W tvpe^'strfng' tengBiB*ffA»> 

<Rew CF^W=-tCuGtNamfi- dQtauRLftbGi=^N«T» m 
Vpe=-striner lengtha-l5"/> 

<R«H kJFtoW-f.Cu 
type* •string- iBngthnMO'^ 

<FleW tJRe W=f .CtistPostaiCodB' detaj«Labefc=?-Posr 
types'tetrinflT lBnglhe"l0-/> 

«!-- should add vaftdahon oode here — > 

^Fietd bRe(ds^:Cu6tTelephone"defuML«tefc^T^ 
type- •String- Iengthc'l57> 

<(- Nol tn Jasorfs model, but teqtimM — > 

<FleJd bRold-n;CuetAddr1-deWa^toel--Adcfrt' 
type* -String' !©ngth=»i5Y* 

<Fiew »FJ€ld=-f:CustAddr2-c 
typea^jno* lengthc'15V> 



stripe as requtaed -> 

<Tebie IcfleJjIec^MtofWleporr <J .._ _ 

<FWd kJnohfc»f:WRJd" dofatAU*el-*Aeje* W 
typewriting" ten@t>"*U^' 

<FteW kJF1eid-»f;WR5totyNi«i' 

<f leu WFte)d=T.WR^ciCode- d%j|L«M«^AcM^ 
Code" type^strin^ tenoti^4^> 

<ffew kJF»ki-'fwa>cWTxr ^ff i'n -Mum 

typo--etrtng' length 

<f tea WFteW-T^WLAcMtete- detu«L«b*>W 
type=^date" kenotrt=*C"A> 



typo-tlme" ten< 



No" types-Blrin^tei 



107> 



defauftLabeU-Denveiy date" Ivpes'dalB^tea ail a J ff^ 
<Held kf=T^"t:whJqulpmefirium^ 



<l- BO: TABLES tei cyncNottoacw -o> 
<Tet)le IdTacie-tJAxJeP dB«>*"ModelS. 

«^=ted WFtekfatModeLModeWo* defadHLafeefc=*MO0e1 
No." VP^*^trr»fl* lengm=^20V>- 

<Ffeti MReld* a hModbLMamilB6kvef* 
defauKLabeUnkfooulGctuw" typo-'rtir^r tanfl^Wlfffc. 

<RekJ wreU-T^odelDoscriptorr 
detaiftLab0--D«acf^tton' typ^-Btrirxr Iw»>«*l5*i> 
<fTaU»> 

<Td3te idTatAe-l 
^eBW ggjdgl . 
lype="sh* ig" tenylt*"Z"ft> * 
<Fte« WFteltfcTSy 

"Descrtotiorrtyp* 
WRaW=f^yn " 

type=^t rt^rje ngtt»TSn^ 

<Tabte ldTBfale=. tOwck- den^OwokS 
<ne« WFteMo'ftChech.kr dsfeudLtbe^M* 
iypa°^tit>o*tengtv-^%. ^ 




detaJtLabeWUkelttiood- type^-Btrfng- tongBWy/* 

defaLttLabel="Descf1ptk>n" tn^"string* length 51^ 
</TeWaa 

«Tabie ldT«t*#- tPerf" daw^RartV 
<Fteo uRBUsT^aTUtedNor de1aunjalwl°-MatBrtar 
typ*="strtao* tenrt*=-t07> 

- ^j=te ld WRe*fc«W^Te«r « 
type^rtrtgf law^eWty^ 

<Refatten W="retiCust_W tBttBl^tOflT 
fteld1=tCusLCufitNum" tabte2--CSW MUNtBN. 
OBfd1naliV1* a 1* cnrttlnai»y2^nV> 

cRdation td=TBn!WR SN* tatlel «T WoiKHepoir 
Be)d1="t:WR.NoteNun»" taiffi stBN" feldfe'ftfiMjSrtiiwr 
cardJnaJMy1«M" caidlf«%2rf , r/> 

<ReTotion fd="re4r»i^odoL9y«npf ttMlttftMGdr 
Iteldl-TModel AlodeWo- tabiaz^tSimp' 
Reld2s*f:Syro^odGlMD" oaidlnaltyl =H " catcBneiKg .^V> 

<Rdafion k*--reb^i»t_Equi>- Vstolel-tEaJp^ 
HekJ1="f:EqUp.Cu5tNum' taWa2eiBCi«r 
neM2sT.CU6LCustNum- cardtaaltylt^nT cardtnalty2= > rv> 
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<Reiatton >d="raln:VVH_Equto" tabio1»t:Wp f >c Ra pofr 
flekllc'fcWR.EqulpmertMum' tebiefctEquto' 
fietd2=*tEqL4p.EquJpfn8rtNumf cartJnBOtyl-V 



iaiton fca=te*V'SN Equip* tfJM1*"t3N" 
fiekJI c'tSN. Equip rrcntNuiH* tBbTe£="t£qufp" 
fiekJ2 s -tEqu)p.Equlpci«ntNumr cswdJmflbl**** 

Motion u^elnttffij pyari^i=awprtcR«orr 
tewi =TWR.CustNimr tabte&*tCiBr 

<R elation W=»re!JvEquJp_JJlocW tabtol-^tdEcUf 
tabto2-n:Wodar f eMI.-tEquip.Modetfa" 
field^t.ModeLModeiNo* cafdlnaOyl- V C»d1nalty2»*l7!> 

<RBiaUon o=-re)n:wR ActCode" tabtel^tVYortflaoort" 

<MhWIPWU— 
<Sccnarto soenartoName="Cu«tomer kW"wi*> 
<ScenarioSegment structurekhTOP' refTablestCutr^ 
<ScenarioSeQm©ntEtructurBkl» fc 010" reffatt OstSauto V» 
•(/Scenario 

<ficenaiio eoenai{oName= B 8efvfc«NotiHQatioir ld« p W> 
<SceraiioS«ornontslruc1uf8hWTOP" nen«Me> a t6N > >S 
</scenoflo> 



«Fiam«Tlle kfnte-'SN_Q 
<Pnge tttle=-Qenw»r> 

late^-RdQuectf* 1 > 

_ , J ^Jd^yperUnk o^iaida'tCurtajatMuni- 
doGtFtold.-f^ustCtiBtNufi- ckxtfTtaGcfe'teOIF**. 
«/Tax®oo 



rerTabie»tWorkHaporr> 

<HyporL*Tk ownRakfc^frWR JtokMun' 
dMtFlektffcBN.NoteNum- destTito&«t- < 'te01F»/> 

-^Cofumn k*=*czSOO0O* flOBwICT 
da lane tt='tWR. Equip m6rrtNurrr/> 

<Cotumn l£ J c50001"t 
dataftekfc-tWRJ^ctvOttloVv 

<Coivmn W-VeO00C Wte "VWir 
dotafteW=*tWFLAdvTj«» 
<AJslVleWW«> 

<UstViewTle kniesVSymptomr ie1TaU*^6wMf> 

<Co4umn kfc* c^OOOTW— ■« — *^ 

dalafield-^GymJDQMlptanr/^ 

<F*BrnoTl8 kme=frlnetelaOorr wfTaMec-tBrt^ 
<f»aoe W="c*0OOO" til»=tlwi!iay> 
<TexJBoar kfgVBIQQQ* 
cktaflafcl^Eqirip.EqUipmanlhlunf tabeU-EqiafxrNvi***. 

•cTttdta W=^1001" dafadMd^fcEqutaiJIocMNO 11 

<TeiB9<whKte51Q0r 
IttadafieldslrEqiiip.Seflal* tabetr'S««.'7>-» 

-fTextBox kl="c:81003* 
idatafiekfe^Equfp.foteUDale" hitiiili "hiiiliJfcwf "Yi 
<TexJBcoc W**K01004- 

dndi " 
raTTabtouitModei 1 



laLefc,'CU5tofner#:"/> 

cTexBox kkTcOOOCCr dajMjfljdJfcSiUteWW' 

<Texgox kfc*eOOOOS» tta»rt«kWT.B»JOerW*iJB* 

<ChecKBax U=t:G0D04 a te*a*fr*t£HJSUk* m 

texfaXampteted/Show compleflon tabS 



wfflaw TJuiodaL 



odaOJa'A. 



<flPi ^a» 

c/FrameTtev 



<tomffc^"tCheckJJkolihood"jfc* 

<Cokim kW'oGOOOi • «e 
d8t&fleid=*t:CheCkJD0tat)ga«»*' 
</listVi(»w71«> 



<lPago> 

<Pafle fltlesllamoV 

<;Mamo kJ-rcOHW c*M al3«ratJjongri*r/> 
</Paga> 

<FcameTfle UTHet.-cueL.eanwor ronw*fc-t:Casr> 
<Paoe tftle="Gen«mr> 
_ t _ <TextBoxld^c:11000- daJafotd-TCasLCiHtNum* 

<7wmvK w=^ci tool- dBioMd>^nc««uanie- 

tafceJ=-hfcuna:7> 

_ t <TextBox k*=*t: 1 1 002" dateWW-T.CualTBtephaftB' 
ieadonV= a O* mandatarydTjr muHUn*s> a D'Y> 

<TexiBox W-Vi i ooe- daiatdkVfcC— t Atttrr 
rcadonJy^-O 1 mandatory^ muKrinaa-W- 
<TexlBox W="c 1 1 0W" datelekfcf 
readon^-O" mandatory^tr mu«Bn63=W> 

<TtxtBox ld='d 1005' datelakfc^-.CMstR^ikM" 
reedonIy="(y mandatory-*0* mutlBna^OTV 

«Text9oxW=^c110T- 
batafieto==*r:Cu9UPO6telC0dr ! 

</FrcmeT1la> 

-eUctViewTiU kfTl»-"Cu«L.U«f r«fT«b^-t^Xwr> 

tHypertJi* ownRek*=n^ustCi«rtNwni" 
dos)Fiold- < ^aist.CuslNurn c desmeSetOKOOF*/^ 

<Corumn d= , c:2000CT titto^or 
ciatafioJcf f^usl.Cus1Mum7> 

<Ccxumn k)«*c:2O0Q1 a « 
datafleJd-T.CuatNam**^ 

<Coh»na kJe"c200Qr I 

</LlsMowTilo> 

-dJatVlowTlle kfTle= B CucUS»CLkl B lofratta-tTfiNV 
-d-typerUnkownRekUl^N^atoNum" 
destFWd^feN.NoteNum" dearTBeG-fWtsOirib* 

<CohJmn tt=*c:+000(T ttb-T 
daafi€ki=tSN.Prtor%7> 

<Column tt='c40X>r f«a- B P-Xa* 
datafidcW-f:SN.MoUDttto'/> 



<UstVtGY/Tlto kfTl«="hrequ5pmaYr »fr-*la=*te«Jp^ 

<*a^Fk^*f;Ecru^£qulpm<jrrthkim- desfflB^ * 



<CcKjrnn ld='cA00OO" W^KIcxW 
dataAefd»-tEqufp.ModelNef aa > 

<Co)uran Id-'cAOOOl'iwwicr 

<UaviewTle KTTl&.'SN-.LlBrrefraNa^tiyfV 

dedRc^T.SN.N0tGNum"d©s1TlJ©Set-Tr«1FV> 
-cCokimnkfc'cOOOOO" tB^"t< 

cCotamnk^oCOOOl" MtWMT 



<u^ewTito tdTfc^*o»o*qfcii war 

nrm&ie^*twofKnapo«^ 

ikbdfald=-tWB-AotvOat»V> 



datanefdBtWftJKctvT5fy> 
<AJsWl«aTMa> 
<FfBn»Tto (dTI^.'HBfMxr r»fTabte»tWotK n »aq tr> 
^Pnge ^ "HwrtifMte"dJtc0O1 V 

^Q^W «maj-*l a eBlBd-2^ 



<T»xtSox kW*T&xtB0K_Peo71 69611 200* 



<DaiaTVne W-"DatuTW™*_D©o<136000_pir 
dataflaMotV/R^clvOata* nsodony="0- nandatayWO* 
labo<o"SerUc£»d;V> 



<^rUftt-a> 
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*OptJonGr«jp V*»Xp1tortf3rotp_Doc41S4a20_2Qr 
datafleM-f WFLAcfCodo* p&ftdonly=V Dtto=-AelhrtV 



<OpOon to>rf1fiopreducaW valu^-ZY* 
<OpOcn text^-EecalalB* vBkjed*4Y> 
<OpOon tex^^Mahtenance' vakj*=-3"£» 
<QpOan text="OrdBr part" vafcio-1000% 

kJ^"CcmboBox_Dec41 34832^14" 
dalaflekt=tWB.ReqiirBcff > arr tatoalriTiaaiad 
-diKfrecl rsfTebl^tTParr 

oCombooox* 



<MainTl!* roma-XusuOenorar 1 



ld- r DeteTlm©_Doc4ia4C33 210" 

daJafieW- , fcWR.PBrtOellvoiy , i modonh^O 1 mandotonx^or 
'-^fe.-Delvery date7> 

<WemoW=*Memo Dec41S4833 2TT 
dataftekJa-ftWR AiWTxr readonJyB'iP n 



^OpMon> 
/Page> 

-amoTla* 
•cFcEuneflle IdTHtwi 

<fexiSox W^cxSOOOO- dttMekWHVR AT 

tebek'Senrtce Tinwno 

<TextBox kWeaoeor ifcaaftaftfert SW H Catto' 



</subTaa> 

|WBrtFe^k»*«^n^JsL.SN-taJ9ejPiBmrf4V 
</Sut>TlB> 



</Tte3et> 

<T1l8S0tiCk^lKfin 

-cMataTI. id»tKD1JW>i*w#nterfaHJmr 



<SubTUe iBfnte-S»CGenenrfL_ 
parertRelail^Tsfll Main' targetFMnuYS 

xSubTOe refno-*CuaL.Qenorri*« 



</3ut>7Ba> 



<TilaSet«^K01FI 
fjrxnJrnifionPaff i"CT:» 

<MafnTI» pama^-SMjaenwar Mc-^mnC 



<SubTBB rerrie=ncuai_Qeaer*- ftei^ui' 
parortFeiQt»on t -Tem.-Ci»La^' faigetFia»a^2"> 
</Sublla> 

-«6uMBa Mfna^BILMahfrM 1 M»W 



Pt»= "Report* pare 



cLtetVfewrTle kfTlle=*teCX«nrTy* ralTi_ 
< Column w=*catooo* tma^Moder 

cJatafieW=1;Equ3pModelNo"/> 

<Coluren ids'cAlOCV tfta^tBT 

datefieM--f:Emip.Eqripffluif|»W/ J 

*FraroeTte icrraes^rxwnrww - rafTao 
<Paga id="cBO00O* fc«ft=Mt*mV> 
<T«xlBox Ws'cBIOOQP 



<TUeSc»1 B=1k02" «te-1netatetonE" ruvtgafhKBac-lS. 

RMe.lnBtBllQions^tarwpmft^lV 
H <3ubTBe refntea'lriratalta 

Qpeje«nelatton=-isK02Jui»inr 

</sut)Tm&. 



<SubTio 



<-nteS«!a> 
<TSeSel tme»*CustonBfS* kJ=*teOCr 
^MainTila ld«ta:0O.Majn' lHk»' " 
r«mia="Cuat UartargatFrama-'lV. 

<C«r6on (ofmab^Ust erf O.iIuhmjT 
cSubnie tH5e-"De:aJr rerrae=*Cu«_ 

<GapMon lorm>b ^ujMM i W 

</3utrTfto> 

<Capflon formats "EgUpmaat tr 



<fTH84t> 

<Msf rtTia r*rnte-' 

terrji 




<SubTM reriiee-aiCMairtHcr 61 



<mDS€t Ba-Koep- __ 

<Mammto refTUB=*UaW»na«»- 



parefitReiBiioo=*rdn:Cusu6N' taipetFflamos*4"> 
<Capfofi fomta^TtoquBSts far %»• 

cfiubTle tffte»^taL*renio^Ci^lft<MMfr 

pai«BmRetetlon^rBtn:WHJ>jsriBmotFraiTO *~* 
<CaptJon k>nn*t j = i "Mairrtsnenoe 
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4. Brief description of the drawings 

FIG, 1 is an overview of the process for creating an application. 
FIG. 2 illustrates the range of deployment configurations for an 
application. 

FIG. 3 is an overview of the Workbench architecture. 

FIG. 4 is a view of a computer screen showing the Workbench screen 

layout 

FIG. 5 is a view of the Workbench during Insertion of a new element 
Instance. 

FIG. 6 is a view of the Workbench during the set1Sr« of an attribute value. 

FIG. 7 is an overview of the Interpreter architecture. 

FIG. 8 is a detail of the operation of the Parsing Services component of the 

interpreter. 

FIG. 9 is a scries of views of a computer screen illustrating the 240*640 
pixel Handheld PC layout Theme for the MDF application of Table2. 
FIG. 10 is a series of views of a computer screen illustrating the Palm PC 
layout Theme for the MDF application of Tabte2. 

FKj.11 is a series of views of a computer screen illustrating the 480*640 
Pixel Handheld PC layout Theme far the MDF application of Table2. 
FIG. 12 is a series of views of the display of a microhrowser-enaWed 
wireless telephone Illustrating the server-side Interpreter's WAP Theme 
for the MDF application of Table2 

FIG. 13 is a transcript of a dialog conducted over a telephone between a 
user and the server-side Interpreter's Voice Theme executing the MDF 
application of Table2. 
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Figure 4a -Pahi PC Previewer 



Figure 4a— VGA size Handheld PC Previeww 
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FIG. 6. 
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FIG. 7. 
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FIG. 9. 
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Abstract 

The present invention relates generally to the creation of data-centric 
applications for computing devices. The invention is particularly 
characterized for defining classes of data-centric applications that share 
particular generic user Interface models comprising the following steps; 
determining the types of distinguished 0ser Interface elements, and their 
constituent elements, required for said generic User Interface Model; 
determining the cardinality and relationships between the Hies in groups 
of Tiles called Assemblies; determining the logical model for Navigation 
between the Assemblies, and the required user operations on the model 
state* 
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